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HAZARD/PERRY COUNTY CHAMBER OF COMMERCE

January 2, 2004
b M Jon Foren |
{606) 438-2650 1U.8. EPA (3BA30), 1650 Arch Street REC'D Jan 05 2%
Philadelphia; PA 19103 :
July 22,2003 .
Dear Mr. Forren,
Department for Surface Mining We write on behalf of the 50 undersigned groups, representing millions of Americans,
#2 Hudson Hollow concerning the Draft Programmatic Environmental fmpact Statement on Mouniain Top
Frankfort, Kentucky 40601 : . Mining/Valley Fill (MTM/VE) in the Appalachian region of the eastern United vam

We are extremely troubled over the harmful impacts that monntaintep/valley £ill mmmg
has had and could continue tohave on g wide array of aquatic and terresirial organisms.
To Whoni It May Corcem: Tn addition to the direct effets of habitat loss and degradation at mine sites and areas
immmediately adincent; the deastic alteration of large landforms over such an extetisive
region could very well have nepative and long-lasting effects on ecosystem processes at

" As President of the Hazard/Perry County Chamber ¢f Comimerce and Chairman , considerable distances from the areas more directly disturbed. These concerns are not
of the HazardiPerry County industial Board, | would ke to include my letter of |1 11 m@g&eﬂi in the my& m m ﬂgg"f g;mm;:g"’mﬂ
endorsement. in support of mountaintop removal and continued hollow filled mining in comments are specifically directed 10 issues regarding migratory birds: The impricts to
Eastern Kentucky. W?:%W“W concern also are not adequately or properly 7.3.0
The level: sltes: created -by ‘mountaintop removal promotes our economy in :
numerous capacities: These sitas can be used for rew industry. housing, and verious 10-3-5 ¥ The DELS Igudres the High Iriority Assigned throngh Congress by WidHe

Agencies fo the Conservation of Mature Forest Bird Species.
business opportunities, as well as a new golf course, Th Bgares fiom i e E1S . “
Fwould appreciate your consideration in this matter. suggesta; mass:es and petman;;mpaotoxhﬁ mi:m of?afmem mﬁf;?m

urture forest birds within the EIS study area (e.g., Cerulean Warbler, Louisiana

Sificorel ’ Waterthrush, Worm-eating Warbler, Kentucky Warbler, Wood Thrush, Yellow-throated
noerely, Vireo, Acadian Flycatchier) due fo  projected loss of over 380,000 acres (149,822
bectares) of high-quality forest to mining irf the nextten years This it tn addition to that
Q*,/» mmbamgbe&nlmimhcpwmmm&ofmmdmamdm
m@ : classified as Birds of Conservation Concern by the U, 8. Fish and Wildlife Service
Tony Whitaker, {USEWS 2002) within the Appalachian Bird Conservation Region, which overlaps the
President/Chairman area considered in the deaft EIS. This list is mandated by Congress under 1988
Hazard/Perry County amendments to the Fish and Wildlife Conservation Act and derotes species that without
Chamber of Commaerce and Industrial Board additions| conservation actions are likely 10 become candidates for listing under the
Endangered Species Act. We consider this level of habitat loss to constitute a sigrificant .
negative impact for these high priority mature forest birds, and especially for the 8-2-5

Cerulean Warbler, the forast-species of highest conicern i this arca. We are struck by the
failure of the draft EIS to address this extremely important and significant environmental
irnpact.

While we don’t have reliable estimates of the densitics of most of these priority species in
the region, we do bave thein for Cerulean Warblers. This is the forsst-breeding bird
species wa are most conoerned with hecause it has suffered drastic population declines
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over the last several decades and the core of its breeding range coinicides very closely
with the EIS study area (Figure 1). This species has been petitioned for listing under the
Endangered Species Act and is also on the USFWS’ National List of Birds of
Conservation Concern (USFWS 2002).

1I. The DEIS Ignores Available Scientific Data Showing Higher Bird
Densities and Higher Potential Losses from Mining Impacts.

Recent research by Drs. Weakland and Wood (2002) at West Virginia University found
the average density of Cerulean Warblers territories in intact forest near mined areas in
West Virginia was 0.46 pairs/hectare (ha). Assuming each territory provides habitat for a
pair of birds, this equates to 0.92 individuais/ia. With the projected loss of over 149,822
ha to future mining in the next fen years, this will resultin a logs of 137,836 Cerulean
Warblers in the next decade. Dr. Charles Nicholson (TVA 2002) reported 2 somewhat
higher average degsity of 0.64 pairs of Cerulean Warblers per ha at his study sites within
the draft EIS study area in eastern Tennessee. If his density estimate is more

rep ive of the density over the study area, then even more cernleans would have
been impacted in the last decade and the same number would be impacted in the next.
EBither estimate represents an usacceptable loss.

Partners in Flight (PTF), a science-based initiative dedicated to the conservation of
landbirds in the western hemisphere, estimates the global population of Cerulean
Warblers, based on relative abundance estimates derived from 1990s Breeding Bird
Survey data, to be roughly 560,000 individuals with 80% of the population breeding in
the Appalachian region which encompasses the study area (Rich et al. 2004). Applying
similar methods, BBS survey data indicate that the average breeding deasity of Cerulean
Warblers across the Northern Cumberland Platean physiographic area during the 1990s
was 0.065 pairs/acre (Rich et al. 2004. Appendix B, Rosenberg and Blancher in press).
These numbers indicate that roughly 9% of the world’s cernleans were lost as a result of
mining permitted during the 1992 to 2002 period and another 9% will be lost between
2003 and 2012 should the level of mining the draft EIS projects in the next decade come
to fruition. In additfon, we fear that irs a region where Cerulean Warblers presently occur
in such high densities, the breeding habitat could already be saturated and the individuals
displaced by mines wouldn’t be able to find new areas of high-quality breeding hebitat to
colonize. If this is the case, the reproductive potential of those pairs also will be
compromised and the ability of the population to recover will be reduced as 2 result.

it is important to note that these estimates of Cerulean Warbler population loss
substantially underestimate the ectual impact of mountaintop mining on this species. By
definition, mountaintop mining removes forest habitat on mountain and ridge tops.
Cerulean Warblers prefer ridgetops within large blocks of mature forest (Weakland and
Wood 2002) In addition, Drs. Weakland and Wood (2002) found significantly rednced
densities of breeding Cemlean Warblers in forest fragmented by mining and in forest
adjacent to mine edges. We find it distarbing and unaccaptablie that Dr. Weakland and
Dr. Wood’s research was not included in the draft EIS document when we koow that it
was made available to those who were involved in its development.

8-2-5

L. The DEIS Fails to Address Technology Changes that will Alter Projections of
Future Forest Loss

We believe that the draft EIS projection that an additional 3.4% of forest will be lost
between 2002 and 2012 may significantly underestimate the itipact of mining on
hardwood forests. Not only do these figures fuil to inglude an estimate of the cumulative
loss of cove forests from vailey fill operations, they also do not take into consideration
the anticipated increase in fiture demand for Appalachian coal due to the planned
construction of flue gas desalfurization units (scrubbers) st existing coal-fired genernting
plants in the study area (TVA 2002). For exatnple, the draft EIS projects that Tennesses
will issue permits causing the loss of 9,154 acres of forest in 2003 through 2012, when
over 5,000 acres of surface mining permits have already been approved between
December 2002 and October 2003 (Siddell 2003).

IV. The DEIS Fails to Identify and Analyze Effective Mitigation Measures to
Reduce Bird Losses

The only mitigation offered in the draft EIS for the destruction of large areas of
biologically diverse hardwood forest habitat by mining operations is 2 suggestion that the
denuded areas could be reforested afler operations cease. While recent research indicates
that some forest copmunities may be reestablished on reclaimed mine sites (Holl et al.
2001), the draft EIS concedes that initiatives to improve the establishment of forests on
reclaimed mine sites have only recently begun and “that it would be premature to attempt
1o evalnate the success of these efforts at this time”. In addition; the draft EIS states that
“as post-mined sites will ikely lack the requirements of slope, aspect and soil moisture

det for cove-hardwood forest communities, it is unlikely that these particular
communities can be re-established through reclamation”, It will take many decades
before these experimental forests mature sufficiently to assess whether they will provide
suitable breeding habitat for Cerulean Warblers or any other inferior forest-breeding birds
of concemn. Bven if reforestation was determined to be the preferred mitigation for
Cerulean Warbler habitat loss, the development of reforéstation BMPs {Action 13) would
be voluntary and a state or federal legislative change (Action 14) could take years. The
suggestion that reforestation is a panacea to mitigate the negative effects of mining on
inteérior forest habitat within the foreseeable future is therefore wrong and misleading.
Furthermote, we find it extremeély inappropriate that the draft EIS suggests thét a mining
company coutd be offered an eoonomic incentive, through the sale of carbon credits, for
planting trees to replace the forest that they themselves destroyed during mining
activities.

We also find it inappropriate to consider replacing forest babitat with grassland habitat
for “rare” eastern grassland species even though these species have declined dramatically
as a group in recent decades. Their recovery and habitat restoration efforts should be
targeted towards ecosystems and landscapes where they oceurred historically, not on
easterh mountaintops, where grassiand habitat was rare, and currently supports high
quality forest habitats.
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V. The DEIS Fails to Xdentify and Analyze Reasonable Alternatives to Aveid Bird
Losses

We find the draft EIS® failure to provide an aliemative proposal that would provide better
regulation of mountain top mining to protect the environment unacceptable and
inappropriste. We believe that taken together, these two major flaws are fatal and require
the re-issuanice of the draft EIS. These fatal flaws mean the draft EIS fails to comply
with NEPA, The draft EIS needs to be cured by an EIS that appropriately addresses both
the concerns over priority bird species mentioned herein an that offers a solid
environmentally sound alternative.

‘The U.S. Fish and Wildlife Service’s September 2002 (USFWS $/20/02) memo clearly
supports our conclusion that the draft BIS is fatally flawed. The FWS warned in the -
memo that publication-of the draft EIS as written, “will further damage the credibility of
the agencies irivotved.” That inter-agency memo cites the proposed actions offering

“only meager environmental benefits” and oriticizes the draft EIS because it did not
consider any options that would actuiatly liniit the area mined and the streams buried by
valley fills. “There is no difference between [the alternatives],” the Fish and Wildlife
officials said “The reader is left wondering what genuine actions, if any, the agencies are
actually proposing.” The draft EIS erroeously only offers alternatives that would
streamline the permitting process for approval of new mountaintop-removal permits. The
alternatives, including the preferred alternative, offer no environmental protections and
the lack of any such environmentally sonnd options destroys the NEPA EIS process.

Thie FWS memo argued for “at least one alternative 1o restrict, or otherwise constrain,
most valley fills to ephemeral stream reaches... As we have stated repeatedly, it is the
ﬂerwoesposmmthsithcm ‘action’ alternatives, as curréntly written, cannot be
interpreted as ensuring any improved environmental protection ... let alone protection that
canbcqumﬂiﬁedorevenwﬁmawﬂinadvmca”

V1. Becaunse the DEIS Xs Fatally Defective, It Should Be Revised and Reissued for
Public Comment and Permit Tssnance Should Cease.

We do not find that the three “action” alternatives offered would improve environmental
protection in any measurable way. We propose that a moratorium be placed on new
mountaintop mining permits until a new draft BIS is written to provide for the avoidance
of key Ceruloan Warbler habitat and significant environmental protection for the
Louisiang Waterthrush, Worm-eating Warbler, Kentocky Warbler, Woud Thrush,
Yellow-throated Vireo, Acadian Fiycatcher and other PIF priority species and FWS Birds
of Conservation Concern. - This moratorium shonld continue untif & final EIS is adopted
with an environmentally acceptable alternative.

We believe that NEPA requires such a moratorium as the environmental impacts are 5o
great and the federal government has failed to complete an EIS as tequired, even after 5
vears have passed since litigation was initially filed on this issue. Settlement of the
fitigation was to result in an EIS and better measures to protect the environment. The
draft EIS clearly indicates that this is not oceurring. Also, the Clean Water Act dictates

individusl permits should be required for such major actions and thus, the current use of
nationwide permits is illegal

We conclude that mining is a short-term benefit to local economies and once the coat is
extracted, the industry will leave thie region. However, if the scenic vistas and natural
heritage of the arez aré preserved, an economy buoyed by recreation and tourism would
provide added value for generations to come.

We appreciate the opportunity to comment on this Draft Environmental Irmpact

Statement.

Respectfully Submitted on Behalf of all the Undzmgmd Individuals and Organizations,

. Ll W ,
Gerald W. Win ident for /' Melinda Walmn, ation Chair

Policy Tennessee Ormithological Society
American Bird Conservancy 5241 Oid Harding Road

P.O.Box 249 Fraoklin, TN 37064

The Plains, VA 20198 615-799-8095

540-253-5780 weltonmj@earthlink net
gwwigabcbirds.org

Caroline Kennedy, Director of Special Beite Stalman, Ph.D., Wildlife Scientist
Projects The Humane Society of the United States
Defenders of Wildlife 2100 L Street, N-W.

1130 17* Street, NW. ‘Washington, D.C. 20037

Washington, 1D.C. 20036-4602

301-258-3147

202-682-9400, extension: 107 bstallinan@hsus.org
ckennedy@defenders.org

Wilt Calaway, Executive Director Janet Fout, Co-Director
Tennessee Environmental Couneil Ohio Valley Environmental Coalition
One Vantage Way, Suite D-105 P.C. Box 6753 .
Nashville, TN 37228 Huntington, WV 25773-6753
615-248-6500 304-822.0246

www.tecin.org ohvec@ohvec.org

Hap Chambers, President Teta, Kain, President

Kentucky Ornithological Society Vitginia Society of Ornithology
33 Wildwood Drive 7083 Caffee Creek Lane
Murray, KY 42071 Gloucester, VA 23061
270-753-9636 teta@vims.edu
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Dgniel Boone, President
Tennessee Conservation Voters
2021 21* Avenue South, Suite 104
Nashvitle, TN 37212
615-269.9090

Julia Bonds, Community Qutreach
Coordinator

Coal River Mountain Watch

P.O. Box 651

Whitesville, West Virginia 25209
crmwi@ citynet.net

John R. Cannen, Ph.D., Director
Conservation Seience Institute
1447 Stottey Bottom Road
Front Royal, VA 22630
jcannon@bumtech.com

Perrin de Jong, Coordinator
Kentucky Heartwood

P.O. Box 555

Lexington, KY 40588
859.253-2697
kyheartwood@atltel net

Stephen Smith, Executive Director
Scuthern Alliance for Clean Energy
117 Gay Street

Knoxville, TN 37502
865-637-6053
www.cleanenergy.org

William J.L. Sladen, Director
Environmental Studies at Airlie
7078 Afrlie Road

Warrenton, VA 20187
wisladen@aol.com

Carol Lambert, Conservation Chair
Georgia Ornithological Socisty
4608 Westhampton Drive

Tucker, GA 30084
lambertsewell@mindspring.com

Reverend Walter Stark

Cumberland Countiang for Peace & Justice
P.O. Box 154

Pleasant Hill, TN 38578

931:277-5239

Reverend Charles Lord
Obed Watershed Association
P.0. Box 464

Pleasant Hill, TN 38578
931.277-3714

Doug Murray, Dirsctor
Tennessee Forest Watch
278 Log Home Road
LaFollette, TN 37766
423.562-5934

Edward E. Clark, Jr.,, President
Wildlife Center of Virginia
P.0. Box 1557

Waynesboro, VA 22980
eclark@wildlifecenter.org

Donald B. Clark, United Church of Christ
Network for Environmental & Economic
Responsibility

P.O. Box 220

Pleasant Fill, TN 28578

931277-5467

clarkjd@frontiernet net

Maureon F. Harvey, Conservation Chair
Maryland Ornithological Society

302 Chelsea Conrt

Sykesville, MD 21784

maureen harvey@jhuapl.edu

Robert R, Reid, Jr., Conservation Comm.
Alabama Ornithological Society

2616 Mountzin Brook Patkway
Birmingham, AL 35223

205/879-1933

111935@mindspring com

Tracy Davids, Executive Director
Southern Appalachian Biodiversity Project
PO Box 3141 :

Asheville, North Carolina 28802
828.258-2667

www.sabp.net

Tonya Boston- Sagar, Vice President
PA Wildlands Recovery Project

PO Box 972

State College, PA 16801

megS@psu.edu

Jayme Hill, Executive Director
Alabama Environmental Council
2717 Seventh Ave. South, Suite 307
Birmingham, AL 35233
205/322-3126
director@aeconline. ws

Cary Nicholas, Executive Director
Audubon Permsylvania

100 Wildwood Way

Harrisburg, PA 17110
cricholas@audubon.org

Robert R. Reid, Jr., Chairman,
Conservation Committee
Alabama Audubon Couneil
2616 Mountain Brook Pkwy.
Birmingham, AL 35223
205/875-1935
or1935@mindspring com

Cecilia M. Riley, Executive Director
Gulf Coast Bird Observatory

103 W. Highway 332

Lake Jackson, TX 77566
(979)480-0999

criley@gcbo.org

Gwen Marshail, Network Coordinator
Protect Biodiversity in Public Forests
1417 Bercliff Ave.

Cincinnati, OH

45223PBIPF @fuse.net

John Blair, President
Valley Watch, Inc,
800 Adams Avenue
Evansville, IN 47713
812-464-5663
Ecoservel@aol.com

Alan C. Gregoty, Conservation Chaitman
Greater Wyoming Valley Audubon Society
P.0. Box 571

Conyngham, PA 18219

megS@psucom

Marilyn F. Campbell, Exec. Dir.
Tilinois Audubon Society

PO Box 2418

Danville, 11 61834
director@pdnt.com

Neal Fitzpatrick, Executive Director
Audubon Naturalist Society of the Central
Afiantic States

‘8940 Jones Mill Road

Chevy Chass, MD 20815

neal@aundubonnaturalist org

William P. Mueller, Conservation Chair
Wisconsin Society for Omithology
1242 8. 45" Street

Milwaukee, W1 53214
iltawas@earthlink net
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Joy Hester, Executive Director
B e e

440 Wilchester

Houston, Texas 77079
jhester@houstonaudubon org

Troy Bttel, Director of Conservation and
Stewardship

New Jersey Audubon Society

PO Box 693

11 Hardscrabble Road

Bernardsville, New Jersey 07924
908-766-5787, extension 17
tettel@njandubon. org

Linda B. Leddy, President

Cheryl Strong, Witerbird Program Director
San Francisco Bay Bird Observatory

P.O. Box 247

Alviso CA 55002

ostrong@sfbbo.org

Ray Shortridge, President

Aos W. Butler Audubon Saciety

P.O. Box 80024 Indianapolis, IN 46280
317-767-4690

Brett Jenks, President and CEO

Manomet Center for Conservation Sciences Rure

81 Stage Point Road
Manomet, MA 02345-1770
lleddy@manomet.org

Malcolm C. Coulter, Co-Chatr
Specialist Group on Storks, Ihises and
Spoonbills

PO Box

480 Chocarua, New Hampshire 03817
(603) 323 - 9342
CoulterMC@aol.com

David ¥. DeSante, Ph.D., Executive
Director

The Institute for Bird Populations
11435 State Route One, Suite 23
P.O. Box 1346

Point Reyes Station, CA 94956-1346
4156632052
ddesante@birdpop.org

John W. Fitepatrick, Ph.D., Director
Cornell Laboratory of Otnithology
139 Sapsucker Woods Rd.

Ithaca, New York 14850
iwf7@ecomeil.edu

1840 Wilson Boulevard, Suite 204
Adlington, VA 22201
703-522-5070
bjenks@rareconservation.org

Karen Etter Hale, Executive Sectetary
Madison Audubon Society

222 § Hamilton St, Suite 1

Madison, W1 53703-3201
608/255-BIRD (2473) .
masoffice@mailbag com

Taber D, Allison, Ph. D. Vice President,
Conservation Scietce

Massachusetts Asdubon Society

208 South Great Road

Lincoln, MA 01773

(781)259-2145
tallison@massaudubon.org

E. A. Schreiber, Ph.D., Conservation Chair
Association of Field Omithologists

Bird Dept., MRC 116

Stithsonian Institution

Washington, D. C. 20560

703 768-6726

SchreiberE@gol.com

Clarke Kahlo, Program Director
Protect Qur Rivers Now!

4454 Washington Boulevard
Indianapolis, In 46205

(317) 283-6283

Timothy Male, PhD., Senior Beologist
Environmental Defense

1875 Connecticut Avenue, NW
Washington, DC 20009

202-387-3500 ext. 3313
tmale@environmentaldefense.org

Andy Mahler, Director
Ameriean Forest Alliance
3875 SCR 50W

Paoli IN 47454
andy@blueriver.net

Ceciliz M. Riley, Executive Director
Guif Coast Bird Observatory

103 W, Highway 332

Lake Jackson, TX 77566
975-480-0999

criley@gebo.org
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Recovery of Native Plant Communities after Mining

Author: Karen D. Holl, Assistant Professor, Department of Environmental Studies,
University of California; Carl B, Zipper, Assistant Professor and Extension Specialist,
Crop and Soil Environmental Sciences; and James A, Burger; Professor of Forestry,
Virginia Tech

Publication Number 460-140, April 2001 Virginia Cooperative Extension

Introduction
Coal surface mining and mine reclamation have had a significant impact on the landscape
throughout the Appalachian region, including southwestern Virginia's coalfields. This
fact is recognized by the Surface Mining Control and Reclamation Act (SMCRA), which
states that mining operations shall establish " diverse, effective, and permanent
vegetaﬁve cover of the same szeascna! vanery and native to the area ... and capable of

ion and plant jon ..." [Section 515(b)19]). unless introduced species
are neccssary to achieve the post»rmmng land use. Restoring the native hardwood forest
is the most direct and comprehensive way of meeting this premise of SMCRA. in
Appalachian landscapes. Re-establishment of this self-sustaining ecosystem on reclaimed
raines can aid in maintaining native wildlife populations while providing other valuable
ecosystem services, such as erosion cotitrol, carbon sequestration, wood production,
water-quality improvement, and watérshed protection. Re-establishment of native
hardwood-forest ecosystems also contributes to the natural beauty of the Appalachian
region.

1.

This publication summarizes research on the impacts of on re-
establishment of native Appalachian forest ecosystems, and desc:nbes practices that may
be used during reclamation to encourage re-establishment of native hardwood forest plant
communities.

Appalachian Forest Ecosy

The mixed mesophytic hardwood forest of the central Appaiachians is one of the most
diverse temperate ecosystess, These forests served as refuge for moist-forest speCles
during drier glacial epochs and, therefore, are home for 4 large number of species. The
forests often host up to 25 tree species in a given ares, along with a diverse understory of
ferns, fungi, and hert s plants. C tree species, such as oaks (Quercus spp.),
maple (Acer spp.), hsckory {Carya spp.), and tulip poplar (Liriodendron tulipifera), not
only provide habitat for a wide range of bird, amphxbmn and wildlife species, but are
also commereially valuable. These forests play an important role in maintaining the water
quality in nearby streams ineluding southwest Virginia's.Clinch - Powell river system
which hosts numerous endemic species of mussels, fish, and crayfish, and is among the
most diverse temperate ecosystems. Large areas of Appalachian forest have
been cleared for agriculture and other human uses, Continuous tracts of forest are
important for conservation of animal and plant species.
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Changing Reclamation Practices aver Time:

Prior to SMCRA, mine reclamation practices were variable and often resulted in exposed
highwalls, unstable outslopes, and low ground cover. During the earliest surface mining,
very little reclamation was performed. Between 1972 and 1977 in Virginia, most mined
areas were seeded with grasses, clovers, and black locust (Robinia pseudoacacia); eastern
white pine (Pinus strobus) was often planted along the top of the outslope in an effort to
disgiisehide the exposed highwalls. With the passage of the Surface Mining Control and
Reclamation Act (SMCRA) in 1977, reclamation practices were mandated and
stanidardized. SMCRA required that the approximate ariginal contour of the mined area
be restored, and that reclaimed areas be seeded with herbaceous vegetation to minimize
erosion and to achieve the 90% ground cover after five years. Many post-SMCRA mined
areas throughbut the Appalachisns were reclaimed to hayland - pasture postnining land
uses; reclamation practices on these areas included use of aggressive groundcover
vegetation such as Kentucky 31 tall fescue (Festuca arundinacea) and sericea lespedeza
(Lespedeza cuneata). Many of these areas, however, were not used for production of hay
or pasture, allowing natural ecosystem succession processes to take place. During the late
1980s and early 1990s, reclamation of mined areas to unmanaged-forest postrining land
use became more comman, especially in Virginia. These areas were often seeded with the
same aggressive groundcovers that are effective in creating hayland - pasture, such as
Kentucky 31 tall fescue and sericea lespedeza. Black locust was often seeded with
herbaceous groundcover, and eastern white pine was planted as two-year old seedlings. In
the mid- and late-1990s, some mining operators began using less competitive ground
covers, as described by Burger and Torbert (1993}, and a wideér range of planted tree
species, inchiding hardwoods, to produce forested areas.

Becauge success of reclamation is normally judged after five years, reclamation efforts
often focus on short-term regults and bond release. When the mining is conducted ona
pre-SMCRA abandoned mine site, the liability petiod can be as shott as two years. After
final bond release, most post-mining lands receive little management and go through-
succession, the process by which species slowly replace one another as the community
develops toward a relatively stable species composition valled ¢limax vegetation.

There is an increasing interest in restoring Appalachian forest ecosystems after mining.
Yet, there have been few studies monitoring long-term vegetation recovery on coal
surface mined lands reclaimed in the Appalachian region using different reclamation
practices. Holl surveyed the trees, shrubs, and herbs on 135 reclaimed mine sites-and five
unmined hardwood sites in Wise County, Virginia, during the summers of 1992-1993 and
Again in summer 1999 (Holl and Cairns 1994; Holl 2000). A summary of that research is
presented below, along with a description of reclamation practices that may be used to
aid recovery of the nafive hardwood forest plant community.

Research Summary

Study Sites
Twenty 0.6-acre plots were surveyed during summer 1992/1993 and surarner 1999. These
included:

* 5 sites reclaimed 19801987

* § sites reclaimed 1972-1977

* 5 sites reclaimed 1967-1972

* 5 unmined hardwood forest sites ("reference sites”)

The majority of the sités are located on or near the Powell River Project Bducation
Center. The other sites are located near the town of Appalachia. All sites are on steep
south-faging slopes, ranging in elevation from 2300 10 3030 fi. 'Vegetation was sampled
in three layers: herb (up 10 2.5 feet tall); shrub (2.5 - 8.2 feet tall); and tree (taller than 8.2
feet). Sampling techniques followed those outlined in Holl and Cairns (1994), Cover and
number of species were meagured in both years and compared.

Summiary of Research Results:

Herbacevus Inyer

In the 1992-93 surveys, herbaceous groundcover was greater than 80% in sites reclaimed
after 1972 (Figure 1A). Herbaceous cover dropped substantially between 1992-93 and
1999 on the 1980-87 reclaration sites dug to shading by white pine, and on the 1972-77
reclamation sites due to shading by red maple (Acer rubrum); sweet birch (Betula lenta),
and other trees. The shift in herbaceous cover to tree cover was interpreted as resulting
from the absence or decline of species that compete with small tree seedlings for light
and nutrients, such as sericed Jespedeza, orchisrd grass, and Kentueky 31 fescue, and the
reduced density of sarly-successional species such as aster and goldenvod species (Aster
spp., Erigeron spp., Hieraciumn spp:, and Solidago spp.). Herbaceous groundcover on the
1967-72 sites was intermediate (about 60%) and changed little batween the samipling

petiods.

During the time period between the two vegetation samples; the number of naturally-
colonizinig herb species on the 1972-77 and 1980-87 reclamation sites declined, while the
sumber of speciss growing in the-oldest reclaimed sites rérnained higher (Figure 1B). The
decrease in spacies growing on the 1972-77 and 1980-87 reclamation sites is surprising
a5 species numbers usually increase early in the forest development process. A number. of
forest herbs such as wild gerantum (Geranium macylatuin), snakeroot (Sanicula
canadensis), and galax {Galax aphylla) are found on the oldest reclaimied sites but not on
those reclaimed more recently. The lower number of naturally colonizing herb species on
the 197277 and the 1980-87 reclaimed mine sites may be due to the more aggressive
ground covers ly planted by mining ope during those periods, and the
invasion of sericea lespedezs from other reclaimed mine sites into planted covers,
Another possible explanation could be the larger scale of mining, which resulted in
increased distances to seed sources.
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Trees
The Jargest increase in tree basal area between sampling periods oceurred on the 1980-87
reclamation sites as they were planted primarily with eastern white pine, a fast-growing
species (Figure 2A). Tree basal area also increased on the other reclaimed sites due to
colonization and growth of hardwood species. The number of tree and shrub species
present increased on the most recently rectaimed sites (Figure 2B) with common
colonizing species including red maple, sourwood {Oxydendron arborewm), and tulip

~ poplar (Liriodendron tulipifera). Interestingly, the number of woody species on the oldest
reclaimed sites remained well below the hardwood sites and did not increase (Figure 2B),
raising the question of how long it will take before the full suite of tree speciesis -
established.

Percont cover

Overall species composition

A total of 102 native species naturally colonized reclaimed mine sites, indicating that
reclaimed mines host a wide diversity of plant species. A full species listing will be made 26 oo B Niswber of nataitly-colomeiztog b species
available in the internet version of this publication. Most (75%) of the native tree and
shrub species and 65% of the native herbaceous species found in surveys of forest sites 1
were also found on reclaimed mined sites (Tables 1 and 2). Moreover, 2 large number of 2
herbaceous species, primarily early-successional, were found on reclaimed mine sites but
not in the forest. While most commeon forest species were present on the reclaimed sites,
some species, such as the herbs trilium (Trilium grandiflorum), wintergreen (Gaultheria
procumbens), and bellwort (Uvularia pudica), and the trees Prasier's magnolia (Magnolia
frasieri) and serviceberry (Amelanchier atborea) were not found on any of the reclaimed
mines. These species may or may not establish themselves eventually ou the mined sites,
depending on the extent to which soil properties may have been altered by the mining and
reciamation practices,

Kumber of species

el

1980
87 1971 1992

i

Frpurs l.mpba&mmmaﬂ erer of

nigdng hetb spesies,
Haec bugh = 1 SE. ophi5, *spe? foc computisons
betwech yeais.
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Table 1. -C species observed on reclaimed and forest sites,

Species/Species Type

pe of Recl
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1
[1980-87
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|Forest
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X

Sericea lespedera
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Table 2. -Number of native, unplanted, herb and woody (shrub and tree)
species found only on reclaimed sites, forest sites, or both in surveys by
Holl (2000} in summer 1992/1993 and 1999.

Number of native, unplanted species
Sites where found Herbaceous Woody
Reclaimed only 391 5
Forest only 17 9
Reclaimed and forest 31 27
Total 87 41

Reclamation Practices to Encourage Recovery of Native Forested Ecosystems

The study discussed above is one of a few recent studies documenting long-term forest
recovery on reclaimed mine sites in the southeastern United States (Thompson and others
1984; Wade and Thompson 1993; Wade and Tritton 1997; Rodrigue and Burger 2000).
These studies clearly show that older reclaimed mine sites host a large percentage of the
plant species found in the surrounding forest, and may even host some rare species
(Wade and Thompson 1993). Together, these studies show that choice of species used for
reclamation appears to influance the plant species naturally colonizing reclaimed mines,
as well as the rate at which those species colonize. These results suggest practices that
will enconrage native forest recovery on reclaimed coal sutface mines.

The following procedures are based on the study reviewed above, other research
conducted by Virginia Tech researchers sponsored by Powell River Project, and refated
scientific literature. These procedures can be used to aid rapid re-establishment of forest
ecosystems on reclairned mine areas that are similar in character to native hardwood
forests, where such re-establishment is consi with the post-mining land vse
objective,

1. Establish a Soil Medium that Is Suitable for Forest Species.

In order for mine reforestation to be successful, it is essential that the surface material
have chemical and physical properties that are suitable for forest species, that surface
materials have sufficient depth for rooting of forest species (at least 4 feet is
recommended), and that the material be placed on the surface without excessive
compaction by mining machinery such as dozers and haulers.

Prior Powell River Project publications describe these procedures in detail. VCE
Publication 460-121 (Daniels and Zipper 1997) reviews general processes and procedures
of soil reconstruction. VCE publication 460-123 (Burger and Torbert 1993) provides
guidelines for mine reforestation, including soil reconstruction. VCE publication 460-136
{Torbert and others 1996) provides firrther detail on spoil selection and placement for
mine reforestation.

2. Provide Seed Sources for Recolowization by Forest Species.

Given that most species found in the native hardwood forests are not used typically in
reclamation plantings, sced dispersal is essential to re-establishment of native hardwood
forest plant communities. The majority of the species observed on the older mine sites
wete not planted by the mining operators, which leads to the conclusion that seeds of
many plant species will disperse effectively on reclaimed mines if seed sources are
accessible. Mechanisms for seed dispersal include wind, animals, and soil redistribution
by the mining process.

Generally speaking, maintenance of native forest close to the reclamation area will
encourage recolonization by forest species. On portions of large-area permits that are far-
removed from forested areas, plant species that rely on wind or animals for dispersal may
not colonize as readily. When possible, retaining native forest to serve as seed sources
adjacent to the mining areas, or even as remnants within the mining ares where the
mining plan allows, will encourage more rapid recolonization. On some re-mining sites,
areas enclosed by the permit cannot be mined due to the extent of previous mining;
leaving such areas in forest cover with minimal disturbance will éncourage recolonization
of the mined arcas by forest species.

Forest soils harbor many seeds. Use of salvaged soil from the surface of forested areas in
reclamation will encourage re-establishment of the forest species. In cases where a
nearby area of forest is about to be mined, the soil seed bank might be spread on areas
that are in the process of being reclaimed. Wade (1994) found that spreading topsoil from
nearby forests on reclaimed mines introduced a large number of species, including 5 tree
species, 7 shrtibs, 14 grasses, and 53 forbs. In cases where complete topsoil replacement
is impractical, use of some topsoil in the reclamation area will provide some seed
sources, and more rapid recolonization by forest species than will ro re-use of surface
soil at all. Whenever possible, topsoil should be moved directly from the mining ares to
the reclamation area. Topsoil storage prior to respreading will cause seeds to lose
viability. The longer the storage period, the greater the loss of seed viability that should
be expected.

3. Use Less-Competitive Ground Cover Species

The main reclamation concern of mine operators is meeting SMCRA standards. SMCRA
requires operators to plant vegetation that will minimize erosion, 2nd return the land to 2
productive use. But aggressive grasses and legumes slow or prevent establishment of a
number of overstory and understory species characteristic of the native Appalachian
hardwood forest. Moreover, extensive research by Burger and Torbert (reviewed in VCE
Publication 460-123) shows that certain ground cover species, such as Kentucky-31 tall
fescue, sericea lespedeza, and red, white, and sweet clover (Trifoliumn spp.), hinder
establishment of planted seedlings; general observation indicates that these species
discourage invasion by woody species "volunteers” from the surrounding forest, as well.
It may be that as these ground cover species die back over time more species will
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colonize these sites, but Holll4s research demonstrates that planted grasses often provide
dense caver for 15 years or more.

Research by Burger and colleagues has demonstrated that less-competitive groundcovers,
such as the annual grasses foxtail millet (Setatia italica) and annual rye (Secale cereale),
the perennial grasses perennial ryegrass (Lolium perenne) and redtop (Agrostis gigantea),
and the legume species kobe lespedeza (I.espedeza striata var. Kobe) and birdsfoot trefoil
{Lotus cornjeutatus) do control erosion effectively, after the first year, The oldest
reclaimed sites surveyed, where there is no evidence of having been seeded in sericea
lespedeza, hosted the most diverse forest species assemblages. This result suggests that
planting with less aggressive species will allow a more rapid recovery of the native
ecosystem than what has been observed on sites where reclamation plantings are
dominated with aggressive ground cover species. Also, ground cover seeding and
nitrogen fertilization rates should be kept low to allow for the colonization of other plant
species.

Very little research has been conducted on the ¢apability of groundcover species other
than common forages to establish successfully and control erosion on reclaimed mine
sites, or on the effect of such species on the rate of forest ecosystem reestablishment.
Preliminary research suggests, for example, that some annual wildflower species such as
black-eyed Susan (Rudbeckia hirta), cornflower (Centaurea cyanus), and lance-leaved
coreopsis (Coreopsis lanceolata) establish when seeded on disturbed sites (Heckman and
others 1995). Research on the use of native grasses on disturbed roadsides shows that
such species can be established on highway cuts with surface characteristics similar to
surface mines, but the timing of seed application and weather conditions during
establishment influence seéeding success, and erosion control during establishment is a
concern (Booze-Darels and others 1999).

4. Plant a variety of woody species.

In recent years, many mined acres replanted for forest post-mining land use in
southwestern Virginia have been planted with a near monoculture of eastern white pine.
White pine is widely planted because it is well adapted to acidic soils and grows quickly
to meet the S-year bond release requirement. The rapid biomass accumulation is
compatible with timber production as & post-mining land use objective, where markets
for white pine are present. However, Holl's research demonstrated that the understory of
dense white-pine plantings have very low species diversity, relative to native
Appalachian hardwood forests. Herbaceous ground cover in sites planted densely with
white pine dropped from 80 t0 20 percent over the 1993 - 1999 period as the trees
matured.

There is increasing interest in diversifying planted trees because of the commercial value
of hardwoods. Such diversification will have beneficial effects on wildlife communities
by providing & greater variety of canopy architecture and food sources (Raifall and Vogel
1978; Fowler and Turner 1981) and allowing for establishment of native herbaceous
species. For example, bird diversity on reclaimed mines has been shown to be strongly

10

related to the structural diversity of vegetation (Karr 1968). A number of hardwood tree
species that are commercially viable can be used successfully in mine reclamation
{Rodrigue and Burger 2000; Torbiert and Burger 2000), Although these species inay grow
more slowly than eastern white pine, they can be expected to provide significant income
over the long-term because of the higher value of their wood (Burger and others 1998), A
large number of tree species, including many species of oak, pine, and maple, as well as
alder, dogwood, and waltiut, are available from the Virginia Department of Forestry..
Good, reputable tree planters who are familiar with planting hardwoods in viable
silvicultural mixtures should be used to help ensure reforestation success.

Conclusion
Under SMCRA, current reclamation practices address short-term concerns required by
law, including erosion control, acid mine drainage control where acidic strata are present,
and post-mining land use establish £, Maximizing long-term ecological and economic
value ori these sites requires balancing short- and long-term needs. Research shows that
jaimed mines are capable of supporting forest ecosystems with levels of plant diversity
that approach those of natural forests. The research reviewed above showed plant
communities on mine sites reclaimed within the past 30 years developed into ecosystems
that resemble the native hardwood forests. Although all species in surrounding forests
were not found on the mined sites, the reclaimed-mine forests are still very young relative
10 the native hardwood forests which had developed over much longer time periods.

Research has shown that reclamation practices have a dr ic infl on the rate of
forested ecosystern recovery on unmanaged reclaimed mine sites, and on their long-term
productivity and ec ic value. Practices that en: e ecosystem recovery are

compatible with and complementary to those that may be used to establish commercially
viable, productive hardwood forests on reclaimed mine sites.

Acknowledgments

This project was supported by funds from the Powell River Project and the University of
California, Santa Cruz. Jonathan Beals-Nesmith and Vanessa Mulkey assisted with field
research. This and other Powell River Project publications are available on the internet
through the Virginia Cooperative Extension web site http://www.ext vt.edw/resources/, or
through the Powell River Project web site hittp://als. cses vi.edw/PRP/.

References

Booze-Daniels, J.; RE. Schmidt, and D.R: Chalmers. 1999. Evaluation and r

of turfgrass on Virginia roadsides: Annual report to Vitginia Department of
‘Transportation. Department of Crop and Soil Environmental Sciénces, Virginia Tech.

Brenner, E. J., R. B. Kelly, and J. Kelly. 1982. Mammalian commugity characteristics on
surface mine lands in Pennsylvania. Environmental Management 6: 241-249.

MTM/VF Draft PEIS Public Comment Compendium A-744

Section A - Organizations



Brenner, F. J., M. Werner, and J. Pike. 1984, Bcosystem development and natural
succession in surface coal mine reclamation. Minerals and the Environment 6: 10.22.

Burger, J.A., D.L. Kelting, and C.E. Zipper. 1998. Maximizing the value of forests on
reclaimed mined land. Virginia Cooperative Extension Publication 460-138.
bttpi/fwrarw.ext.vt.edwpubs/ mines/460-138/460-138 hitm1

Burger, J. A. and J. L. Torbert. 1992. Restoring forest on surface-mined land. Virginia
Cooperative Extension Publication 460-123. hitp//www.ext.vt.edwpubs/mines/460-
123/460-123 .hitml

Daniels, W.L., and C.E. Zipper. 1997. Creation and management of productive minesoils.
Virginta Cooperative Extension Publication 460-121.

http://www.ext. vt.edu/pubs/mines/460-121/460-121 himl

Fowler, D. K. and L. J. Turner. 1981. Surface Mine Reclamation for Wildiife: a model
reclamation plan for Southern Appalachia. Fish and Wildlife Service/OBS-81/09. U.S.
Dept. of the Interiot.

Holl, K. D. and J. Cairns, Jr. 1994, Vegetational community development on reclaimed
coal surface mines in Virginia. Builetin of the Torrey Botanical Club 121: 327-337,

Holl, K. D. 2000. The effect of coal surface mine revegstation practices on long-term
vegetation recovery. Pages 56-61 in 2000 Powell River Project Research and Education
Program Reports. Virginia Polytechnic Institute and State University.

Karr, J. R, 1968. Habitat and avian diversity on strip-mined land in east-central Hlinois.
Condor 70:348-357.

Raifall, B. L. and. W. G. Vogel. 1978. A Guide for Vegetating Surface-mined Land for
‘Wildlife in Eastern Kentucky and West Virginia. Fish and Wildlife Service/OBS-78/84.
U.S. Dept. of the Interior.

Rodtigue, J. A, and J. A. Burger. 2000. Forest productivity and woody species diversity
on pre-SMCRA mined land. Pages 35-55 in 2000 Powell River Project Research and
Education Program Reports.

Thompson, R. L.. W. G. Vogel, and D D. Taylor. 1984, Vegetation and flora of a coal
surface-mined area in Laurel County, Kentucky. Castanea 49: 111-126.

Torbert, 1.1, and J.A. Burger. 2000. Forest land reclamation. p. 371-399, in: R.
Barnhisie, W. Daniels, and R, Darmody (eds). Reclamation of Drastically Disturbed
Lands. American Society of Agronomy Monograph 41. 1082 p.

Torbert, 1.L., L.A. Burger, and L.E. Johnson. 1996. Commercial forestry as a post-mining
land use. Virginia Cooperative Extension Publication 460-136.

ttp://warw.ext vt edu/pubs/mines/460-136/460-136 html
‘Wade, G. L. and R. L. Thompson. 1993. Species rich on five partially reclaimed

Kentucky sutface mines. Paper presented at American Society for Surface Mining and
Reclamation 307-314.

‘Wade, G. L. 1994. Grass competition and establishment of native species from forest soil
seed banks. Landscape and Urban Planning 17:135-149.

Wade, G. L. and L. M. Tritton. 1997. Evaluating biodiversity of mineral landé. Paper

presented at National Meeting of the American Society for Surface Mining and
Reclamation 336-343,

13

MTM/VF Draft PEIS Public Comment Compendium A-745

Section A - Organizations



. This is a pre-print draft subject to further editing and
-review. The finai version will include photo credits, a
Table of Contents, and complete appendices.

-DRAFT-
. m— * *Partnersin Flight s
North American Landbird Conservation Plan =
September 2003
Anthors _
Terrell D, Rich « U.S, Fish and Wildlife Service
Carol J. Beardmore « U.S. Fish and Wildlife Service
Humberto Berlanga « Ce én Nacional para el C 4
Uso de la Biodiversidad (Mational Commission
RartnersinFlightorg for the Conservation and Use of Biodiversity)
Published by ) Peter ]. Blancher « Bird Studies Canada
Michael §. ¥, Bradstreet « Bird Studies Canada
}» CORNMELL LAB of ORNITHOLOGY ' Greg . Butcher - National Audubon Society
. Dean Démarest - U.S. Fish and Wildlife Service
' t Erica H. Dunn, « Canadian Wildlife Service
W. Chuck Hunter - U.S. Fish and Wildlife Service
Eduardo Ifiigo-Elias « Cornell Laboratory of Ornithology
Judith A. Kennedy « Canadian Wildlife Service
Art Martell - NABCI-Canada
Arvind Panjabi » Rocky Mountajn Bird Observatory
David N. Pashley - American Bird Conservancy
Kenneth V. Rosenberg - Cornell Laboratory of Ornithelogy
Sigred and approved by: . Christopher Rustay « Playa Lakes Joint Venture
g : Steve Wendt « Canadian Wildlife Service
US - chair of 21F Counclt Tom Will  UsS, Fish and Wildtife Service
. Canada — Partners in Flight Canada National Working Group
Mexico ~- NABCI Committeé
Erort Cover: Painted Bunting ® Tom Vezo
Back Covar: Mountain Blucbird © Marie Read
Dﬂﬂi{' by Julle Hart
Pripting by Cayugs Press of Ithava Ine., Ithacs, NY
3
Reconimended Citation:
Kich, T. D, C. J. Beardmore, H. Berlangs, P. J, Blanicher, M. 5. W. Brad G. §. Butcher, D, D t, E. H. Duns
W. €. Hunter, E. Ifiigo-Elias, J. A. Kennedy, A. Martell, A. Panjabi, D. N. Pashley, K. V. Rosenbery, C. Rustay,
S. Wendt and T. Will. 2003, Partners in Flight North American Landbird Conservation Plan. Cornefi 1ab of
Ornithololgy. Ithaca, NY. BRALE . Bastrserin Hugst Nerth Aser oo dnsdiind Comer v it Phon 1

DRAIT - Pertiers I gl North Atecicart Laibird Conserothons

MTM/VF Draft PEIS Public Comment Compendium A-746 Section A - Organizations



INTRODUCTION
Developsent of Partners it Flight

Birds are perhaps the most highly valusd and zctively
appractated component of North Ameriea’s biologieal.
diversity, Approximately 1,200 species, representing
nearly 15% of the world’s known bird species, inhabit
Canadas, the United States, and Mexico, Approximately
two-thirds of these, including warblers, thrushes,
P finches, h ghirds, flycatchers, raptors

and other groups, occupy principally terrestrial habi

- These *landbirds” sre the focus of this docament,

Lardhi

ds are an important of the econotny,
providing iintold billions in doflars of ecosystem services
each year. Through thelr consumption of pest irsects,
pollination of plants, dispersal of native seeds, and

other services, birds contribute to the maintenance

of ecosystems that also support human Kfe. Nature-
based recreation, 2 high propoition of which invives
observing birds, is the fastest growing segment of the
tourism industry, increasing approximately 30% anrually
since 1987. In 1996 in the U.S. alone, 160 million people
(77% of the population) spent $29.2 billion to observe,
photograph or feed wildlife.

While birds are vamah]e m hnmam in many ways,
declines in i are creating
serious concern for their futures. Some spucies are

in sufficient trouble to merit immediate consarvation
action. Others remain widespread but desetve attention
1o prevent d dei B Taridbicd
habitats are dirsctly affected by hurman use of the land,
the health of all North American specles is incour
hands. We therefore have a stewardship responsibilicy
for maintaining healthy papulations of still-common
species and niot simply for preventing extinctions. We
must never forget that by far the most abundant bird in
North America—the Passenger Pigeon—was driven to
extinction from a population size of 3-5 billion in fewer
than 100 years (Blocksteln 2002).

The causes of population declinés in bicds are
numerous, but the Joss, modification, degradation, and
fragmentation of habitat almost always play & major role.
Threats to habitats come pﬁmarﬂy from uncontrolled
urban and suburban development and from i ifled
land-use practices in ggricultural and f d regi
Birds are a vital elemrent of every terrestrial habltat

in North Arnerica. Conserving habitat for birds will
thetefore eontribute to meating the needs of other

wildlife and entire ecosysteiris.

Recognition that a cooperative, non-adversarial
conservation approach was required to address bird and
habitat issues at a continental scale led to formation

in 1990 of Partners in Elight/Compafiercs en Vuelo/
Partenaires d'Envol. This voluntary, ton-advocacy,
international coalition was originally dedicated to
reversing declings of Neotropical migratory songbirds,

but soon expanded its fon to include all landbirds,
Partners include federal, state, p‘mvmciat and territorial
government agi fnon-gt NS

numecous univirsities, coricerned individuals, and
private industry in Canada, the U.5., Mexico and beyond.

The Partoers in Flight mission is expressed through
three related concapts:

« Helping spectes at risk. $pecies exhibiting warning
signs today must be conserved before they
become iraperiled.’ Allowing speécies o become
threatened or endangered results in long-term and
costly recovery efforts whose success often is not
guaranteed. - Species that have attained endangered
o threatened status must not only be protected
from extinction, but must be recovered,

Ketbping common birds commion. Native birds,
both rasident and migratory, must be retained in

A

: blrd watchers flock to W"d Taxas
oﬁ’mlg‘ru&[nn mﬂd 200.[, tha LLS. alone,

pmn: tl gwpuktlon} participated

Each spring, th

14 vbserve the

g:;.x million peopl
if

g

PHALT Privtnees Je Fight North Amevican Findbied Conservi ion Pl

1. h 1.

healthy their 1
ranges. We haves respons(hﬂxty to be
good stewards of spectes that represent the
integrity of North America’s diverse and
unigue ecosystemns.

« Voluntary partnerships for birds, habitats .
and people. A central premise of PIF is
that the resources of public and private
organizations throughout the Americas
must be combined, coordinated, and *

d in order to achi

in cénserving bird papulations in this
hemisphere. The power of PIF lies in ’
the synergy that bullds when diverse,
committed partners who care about birds
work together for a common goal. '

Puspose and Scope of this Plan
Purpose .

This Plan provides 2 continental perspective

on North American landbird conservation, N
presenting geographic, spécies, and habitat

priorities. An international approach is

What the PLF North American Landbird Conpervation Plan does:

Surtunartzes the conservation status of Lindbirds across North
Ameries, llustrating broad pattemns based on 2 comprehensive,
( 'W 1, ‘L_.aw” .

Identifies species most in need of attention st the continental
seale, tecogntetng that additional species will need attention in
#ach region.

Empk the imp need for stewardship of biome-
rmﬁmdmmﬂmmaymom«wmbemmdof

CONSArV

) % 5

t birds' d cycles, and in
dl reglons of North Americamnot just during breeding periods
or whére species at risk secar.

f-scale population objects
Presents /]

i G ax 3

for species
general

iy impoctant and id
sttions necestary to meet those ohjectives,

Deémonstrates the nead for gieater resources for landbird
conservation,

Outlines ways in which continental scale Issues and objectives
relare to regional conservation sfforts,

nivd

P 2 d d h to | Gonservation

esserstial because most species breed, migeate, *
and winter in more than one country, such that
Canada, the U.S. and Mexico share many of the

same birds at different times of year. Migratory

birds are an international regource that requires

canservation planning at a continental scalé - a different

approach than what may be suitable for more sed 4
wildlife,
O\ZT o jory Tried et sy e .

and scientists at national and international levels, who

collectively kave the ability to'meet PIF's ambitious goals

for landbirds.

Based on 2 comprehens i ] of
448 native Iandbird species, we éstablish population
objectives and ¢ ded actions for Species

of Continental Importance. These objectives and
recommendations will facilitate the integration of
landbird conservation actions with those described
i other cont I- and national-scale plans for
birds. These include the North American Waterfowl
M:nament Plan (North American Watsrfow!
Plan C ittee 1598}, Cariadi
Shoreblrd Conservation Plans (Donaldson et al. 2000,

Brown et al, 2001), and Waterbird Conservation for the

Americas (Kushlan et al. 2002).

We consider two types of landbirds to be of high

and U.S.

among nations and regiom of North America, which will serve
as & stepping stons @ éven broader geographic cooperation in
future.

conservntxon im;mrmnce-—um that show some

lines, small ranges, or
distinet threats to habitat. and those that are restricted
to a major habitat type, but otherwise not at risk. This
rationale forms the bagis for grouping species into those
warraiting attention due to concern {i.e, the PIF Watch
List), and those that should be recognized as stewardship
responsibilities.

Although this Plan identifies Species of Continental
Importance, we do not advocate species-based
conservation as the only, or best, approach to addressing
issues. That approach is required in some cases,
particularly in protecﬁag endangexgd species. However,
we age pi issues.or
habitats among suites of high priodty species. This
enables a more practical approach for implementing
conservation sctions, which will simultanesusly benefit
many bird species and other organisms as well.

This Plan is not intended to replace existing or
developing regional and state PLF plans. The cequired
conservation and management strategies for several
hunhdred landbird species are far too complex and
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variable across North America to be treated anly at a For the purposes of this document, “North America” lix A. Assessment scores timas ufation size of N i Jandbirds - continued
 scale. L ion af on-th i Canada, the continental US., and Mesxico.
bird conservation strategies must take place at state, However, this version of the Plan is imited to landbirds . . e 1 .
provincial, and local levels, guided by regional and that regulaily breed In the continental US. and Canada. ikl LpAp¥p L2y L] ] B S
continental planning. Over the ast seven years, PIFhas  Nonetheless, Mexican sc provided important (P b e spsjags el n 2,190,009 toonl Moy
dina larining effort, resultingin  ideas and strategies for this plan es well as considerable Caican Vi, e iies : o e ot S T R e ]
several dozen regional bird comservation plans covering  data on the status in Mm of many species included Shock-wod-white Warbity Wniomka o 3 : : 3 ; : ? " e o 1
all states or physiographic areas in the US. (Pashléy étal.  here. Aeesicen Redetart [senphagenmat IRERN : 113 ) m‘m& m e
2000, www.PactnersinFlight.org). Sienilar regional efforts Kharatiey Wacbte or N NN N 7] )
are underway in Canada and Mexico. These regional and v’“‘“ the guidance of the Mexican National NABCI " }“ 0 = HEEEEEE RN EREED fw' o
state PIF plans {Appendix C) tdentify priority species and a warking group was esteblished in 2002 Wablsr S cialslalals « * #4000 00%
habitats, set goals and objectives, discuss local fssues and todevelop the species assessment process for all bird [rape—e— TS T T T PPy o .
opportunities, and outline strategles for local or regional  Specles present in that cotntry (approximately 1,100 [Norlfern WaterSvash [k narvborectnds Tl 11121713 s 15005800 Soon| . hes
partnets to implement bird conservation objectives. species). Mexico is following the PIF methodology, « 131313141z 5 e 100%
Part 11 of this Plan summarizes the salient issues faced and the first conservation status assessment for all entycky Worbier Oporornis formoscn R ERR 2 10600 1000,
by North American landbirds, reflecting the recurring ~ Mexican species is expected by the end 6£ 2003. Thus, Comaciad Wartder Opurirals ol R E FEJ OO B O 12,000 oow| - a3
messages of the regional plans. we are preparing for a smooth integration of about 450 Wourning Warble E IR R 2 04 n 000 so0n| ey
Mexican landbird species in future iterations of this Plan. s s R L0 . M09 Lot
Scope Species assessment also has taken place for portions ms‘w : W::" : : ; : 3 : : : 200000 m
Geographic of the Caribbean, and partners are coordinating bird P [r—— A A It M e B 5 ey ey A
Canada Warbier Wisonia conpdensic 3 2 3 3 4 4 % TAOREKNG 100 Mo3.
d Cardefine nitfrony IR EEERERE) 18 A0 8% Mot
The PIF Continental Plan considers 448 landbird species native to the United States and Canada from the ;::‘ "‘“’:;ﬁw [Mifebann s, : : ; : : : :: ﬁ m’% * f: ﬁ
2 -cappe - «
f:’:;ws’y? v:; mﬁ:;s.ﬂ:;z:d text shows additional familes with landbirds native to Mexico that will be treated ‘ o Briedtha e T 3 131212 o 12,000,000 %
" _ Hepasc Hrarge vy RN ERERE 10 360,000 2%
= Family- . : Samuner Tarsger Siranga s [RERESEEERR! 18 4300000 %
Tinamidae Tmmnws Mansking Scariet Tivager [ Prange aivoces RN ER IR [0 2,206,000 100%
Cathartidae Vidtures Laniidae Shrikes Westemn Tanager | Arangatudoriciona. 2 /213121211 ) 8,500,800 9%
Accipitridae Hawks, Eagias & aliies Vireoridae Vireos & Greenlets Flare-cofored Tanager ] bidenmare [BERESERERE 1 1.5 - 5,606,500 < 1% Moy
Falconidae [Falcons § Coracaros_ Convidze | Jays, Croms &alles F v T e oty e sl T okl w
 Cracidae Chachil & alii Alaudidae Horned Lark 1 {otve: epetss 3 ] 41 a3 t31]2 12 2,100,006 e Moz
Phasianidae Pheasants, G Tul Hirundinidae Swallows {Geren-taded Towhee | Ppilo ehlorimis IRENENENERE W2 4,106,000 100%
Odontophoridae | Quail & ailies Parid Chicksdees & Titmice Spotsed Towhee inetulstal RN N R s 14,000,008 o
Ccégimbidae Doves & Pigeons izida Verdin Exstem Towhse Eewis acytuopinhointus 2 2 2 3 114 I 1,000,560 1008
Psittacidae Parrots & Parakiests Aegithalidae Bushiit Cukforis Touhite | Pl szl IRERERERERR! 12 4200000 som
__Cumﬁdae Cu & Ans Stﬂdle Nuthatches Canyon Towhae Pagwta Piscut. 2 113 2 12 I 3 6,500,000 kil
Tytonidae Barn Owis lidae Brown Creeper Aberts Towtae Ppta abert! RS ERERE 15 736,006 som.
| strgidae True Owls T tidse Wrens [Bachmatsspperey Alsplat settinds L0 BT O 0 O 5. 0 . 3 20008 ”:
| Caprimulgidae Nightjars Ciriciidae American Dipper - ottad's Spanrov Abmiophite botrert 3 | At af3t2ly ) 05~ 5,000,000 <’“ Mol
m‘bﬁdae POLaas ESQE gﬁdae @ 93&5 m————— Caashin's Sparrow  Alnophita cassiod 3 3 * 3 3. 4 3 2 pran
| Apodidae Swifts Sylvildae Asctic Warbler, Griateatchers & aflles Pk viopes pbphiacapels =S N R SR et
Trochilidae Hummingbirds Tyrdidae Rufous-crowmed Spaniow | Wesophita s BENEERRENK u 3,400,000 %
{Trogonidse | “rogons & Quetzals Timalligas Wrentit e srped s Aopt iz leta st ] je 1 wosmow Y
Momotida. w Mimidae birds, Th 2 vds Aineitcan Tros Spamew aﬂ«m 3 3 3 2 2 * 10 26,000,000 g Ma3
e ——_ E T — . N
. Bucconida Puffoirds Bombyciilidae Waxwi < !
Galbulidas TS Ptoqonanidae | Sik ooy &mmw @ AENENRRERE 1 16,000,000 100% ]
Remphastidae Ba Toucans Peucedramidae Olive Warbler " Field Sparrow Spteetapiati IR ERER RS R » 200,000 100%
Picidae Woodpeckers & slies Panufidas Wood Warblers Sk e RS R AW A A o o
| Fumadlidee | Spinetalls, Leaftossers & aliies Coerebidae Bananaguit b Poseceier gomines R N e o 5 o
Dendrocolaptidae | Woodcreepers . Thraupidae Tai E i bt e 2 s 22,000,00 ey
“Yhamnophiidae | Antshiikes, Antwrens, Anbirds & allies | Embenzidse | _gew_m, Sparrows, Seedeatars & alies | e L o L e e %
| Formicariidae | Antthrushes & Antoinas Cardinafidae Saltatars, Grosbesks, Buntings & 2 gljaes S29¢ Spareon Wb:im : 2 : 3 : i = et
Tyeannidae Flycatchers, Becards, & Tityras cteridag Blackhirds, Orioles &aliies tack By SR, 2 i
Cotingidae Cotingag Fringifiidae Finches
DR Bt esers e Pl North, wnerican Catellied Copersutom Non ; a0 TV Fustd vies s B ATl Norths Wy qus  rvelbived Conset e Dt
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APPENDIX B. METHODS USED TO
ESTIMATE POPULATION SIZES AND
PERCENTS

Estimates of global population stze were needed for
each species of landbird covered by this Plan for several
reasons:

« To scors the Population Size factor (PS) in our
species assessment. For this purpose, we needed
order of magnitude resolution on population sizes,
using to the extent possible a single methadology to
give comparable estimates across all specias;

+ To provide of "carvenit” population size
for each Jandbird species. This gives an impression
of the size of the landbird resource, and more
importantly it emphasizes the magnitude of the task
of attaining listed population objectives;

R

38) Species counts were averaged across all BES
foutes in each geo-political polygon definedt by the
intersection of & BCR and a province/state/ territory
- for example, sepirate averages were caloulatpd
for each of the three U.S. states and three Clansdian
provinces that together comprise the Boreal
Hardwoed Transition (BCR 12).

4} Where 3 geo-political polygon was not sampled
by BBS routes, we assigned averages from adjacent
polygon(s) in: the same BCR. In the U.S., unsampled
polygons were typically smaller than 1,000 km2, so
this proceduire had minimal sffect on continentat
population estimates. In boreal Canada, unsampled
polygons wet large ( ding 100,000
km?2 in two instences) so that population estimates
for boreal BCRs are less likely 46 be representative of
the whole region.

5) Indices of abundance were calculated for each geo-

« To provide a starting point for estimating popul

sizes in each Bird Conservation Region, and an
d ding of the magnitude of attaining

objectives regionally, ‘We emphasize that additional
work to check and refine estimates in each region Is
highly degirable, becanse additional population data
tmay be available, different analytical methods may
provide more precision at the regional scale, and
because assumptions applied at the continental level
may need to be revisited within each region.

Population size estinates for the LS.
and Canada soutlh of the arctic:

We used Breeding Bird Survey (BBS) data from the 1990s
as the basis for population estimates across the U.S. and
across Canada south of the arctic (i.e., excluding Bird
Conservation Region [BCR] 3, see next section). BBS-
based estimates of abundance were calculated according
to the following steps:

1) For each BBS route run within acceptable weather
conditions, counts were averaged across years to give
asingle average count for the 1990s for each species
recorded on ¢ach route.

2) In the boreal forest portions of Canada, where BBS
routes are widely scattered, routes not run during
the 15505 weré added to augment geographical
coverags, using data from other decades for these

routes {boreal routes that were run during the 1990s

still provided the bulk of boreal count data, and
species counts from those routes were restricted to
the 1950s).

political polygon by multiplying average counts

per BBS route (from step 4) times area of the geo-
political polygon, and dividing by the theoretical
area covered by a BBS routs (25.1 km?, assurming
400-m radins around each of the 50 count circles).
For example, the index of abundance for Wood
Thrushes in the Ontario portion of BCR 12 equals
2.33 birds/route (55 routes sampled in 1990s) x
202,860 km?2 (area of Ontario in BCR 12) / 25.1 km2
(area par‘BBS route) equals approximately 19,000,

6) BCR-wide indices of abundance were calculated
by simple addition across all polygons making up
each BCR, thus giving a population tndex for Wood
Thrushes in all of BCR 12 of approximately 40,000,

State and province-wide Indices of abundarice can be

1

lated in the same

7} BCR-wide population indices ware converted to
population estimates by applying three correction
factors (see Rosenberg and Blancher, in press, for
more detall on these correction factors):

Pair correction: Indices were multiplied by two on
the assumption that typically a single member of a
breeding pair is observed during BBS tallies:

Detection area correction: Most species are not
detected out to the full 400m BBS count circle,
Each species was placed into one of five detection
distance categories, based on presumed effective
detection during 3-minute BBS counts: 80m, 125m,
200m, 400m and 800m. Because area of detection
increases as the square of detection distance, the
detection area correction is then simply the square

PR T St aieys i Hhehtt Nowth et & ony anedidid o volient Plesst
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of the ratic bstween 400m (theoretical BBS count
cirele) and spectes.specific effective distance. For
example for Wood Thrush, placed in the 200m class,
the population index is multiplied by a detection
area correction of 4 (square of 400/200). Note

that effective detection distances are intended to
incorporate not only the distance at which a species
is normaly heard and seen, but also the radius of
its movement during a 3-min count period - this is
why some wide-ranging species have been assigned
an 800-in detection distance despite being counted
within 2 400-tm BBS circle.

Time of day correction: Almost all spacies show

a temporal change in detection across the 50 BBS
stops, some declining from a dawn chorus, others
peaking after sunrise or later in the morning. A time
of day correction is applied to the population index
to adjust counts to the maximumm time of detection.
This adjusts for birds not detected at other times

of the morning. The correction factor is the ratio

of couitts at the peak of detection (calculated using

& polynomial curve fit to smooth out stop-by-stop
variance) relative to the average count over whole
BBS routes. Tirhe of day correction factors were
calculated from survey-wide BBS siop-by-stop data.
For Wood Thrush, whose detectability declines from
a peak at BBS stop 1, the time of day correction is
2.30.

PFor Wood Thrushes, the population estimate for BCR

12 = 40,000 (index from step 6} x 2 {pair correction) x 4
(detection area correction) x 2.30 (time of day correction)
= i ly 740,000 breeding individuals.

PP

Poprdation size estimates for arctic Canadn (BCR 3):

In the absence of BBS data, we used a combination of
Breeding Bird Census (BBC) density estimates (Kennedy
et al. 1999) and relative abundance data from the
Northwest Territories / Nunavut Bird Checklist Survey
<http:/fwww.mb.er go.cafnature/migratorybirds/nwibes/
index.¢n.html> to population size of landbird

in the arctic (BCR 3) portion of Canada, as follows:

1) Total landbird density was calculated from BBC
data for each of three terrestrial ecozones that make
up BCR 3 in Canada (Aretic Cordillera, Northern
Arctic and Southern Arctic).

2) Total landbird density was split among three classes
of landbirds - those likely to be detected at long
distances {raptors, ravens), those at intermediate
distances (birds of open countty) and the rest (birds

of woods and scrub),

3) Relativesb of each | D was
caleulated from Checklist data for each of the
ecozones and classes of birds above. Checklist
data were first screened to remove lists in which
all bird species were not recorded, or the observer
self-identified as “fair” at species identification, or
month was not June or July. Counts per species were
averaged across years within sites before further
analysis.

4} The ratlo of BBC density to checklist abundance
(density conversion factor) was caleulated for each
ecozone and class of landbind, The two northern
ecozones were collapsed into one due to lack of
difference in conversion factors.

5) Density conversion factors were applied to checklist
sbundance data to provide density estimates of each
landbird species at 649 sites acrass the azrctic {those
in BCR 3 in Canada).

8) Bird densitles from checklist sites were averaged
within each of 30 Arctic ecoregions, then muitiplied
by size of region to convert to a population estimate
for that ecoreglon. Esti for pled
ecaregions were derived as area-weighted averages
from all sampled ecoregions in the same terrestrial
ecozone. Population estimates were then summed
across ecoregions to provide a total population
estimate for each landbird species in the arctic.

Estimating global poprelafinigs:

For species breeding entirely within the U.S. and Canada,
our estimate of global population size was a simple sum
of the above two estimates (BBS-based estimate plus
arctic Canada estimate).

For species with broader breeding distributions, but
still at Jeast 10% of range in the U.S. and Canada, we
extrapotated global population size on the basis of
proportion of breeding range outside of the U.S. and
Canada. Proportions of breeding range were estimated
from range maps.

For species with more than 0% of breeding range
outside the U.S. and Canada, we estimated global
population size to order of magnitude (as for PS scores}
based on range size and a compatison to population sizes
of other landbird spacies that were judged to have sirilar
relative abundance.

Exc to the methods p d above:
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We ted independent estimates of p fon size for
some landbird speues that have been su‘rvzyed by other
methods more appropriate and specific to the species, for
which continental-scale estimates were available or could
be estimated at a level of accuracy deemed to be superior
to our standard estimates.

Some assumptions in estimating population sizes:

For 3 variety of reasons, the population estimates
presented here are rough estimates, and will need to be
Improved over time, especially for use at smaller scales.
Without attempting to be comprehensive, a few main

s of the approach are d here {see
Rosenberg and Blancher, in press).

Habitats are sampled in proportion to their occurrence
in the regional landscape: Although BBS is designed to

Canadian arctic has 4 larger proportion of High Arctic
where landbird density Is typically low.

Breeding density within the U.S. and Canada i3 similar to
density elsewhere in the breeding range: Extrapotation
of population size estimates to global population rely on
this assumiption, though it does not affect U.S./Canada
population estimates, nor population objectives for the
U.S. and Canada.

How are the population astf 7z

Measures of precision for poptilation estimates are not
presented in thig Plan. Although we have measured,
variance associated with some of the parameters, others
have yet to be estimated. Conversion of BBS relative
abundance to estimated density depends on several
factors, each of which carries associated

provide a random sample of the landseape, limitations of
a road-based survey mean that the landscape sampled is
a biased reprasentation of available habitat — for example
species characteristic of high efevation habitats are likely
to be undersampled by BBS stmply because roads tend

to follow valley bottoms in mountainous regions. In
northern BCRs, there is a geographic bias, with most BBS
data available from the southern portions of those BCRs.
Checklist and Breeding Bird Census sites are determined
by individual sctentists and volunteers, so are nota
randon: sample of arctic regions. We have not accounted
for habitat bias in our continental estimates, In part
because it will differ frorn region to region, and because
the magnituds of blas has not yet beer estimated in many
regions or at & continental scale. Correction for habitat
bias should be considered when using the methods
described above at smaller scales.

Birds present but not detected during BBS counts

are accounted for by one or more of the three density
corrections applied above (pait, detection area, and time
of day corrections): Species that have a psak of detection
outside of the BBS sampling window {e.g. early-season
breeders, most nocturnal species) are likely to have been
underestimated. Pair corrections may result in pver-
estimation of population size, if a high proportion of

variance. A high pmportkm of undetected birds habitat
bias and of d

category have potential for large effects on estimates.
Nevertheless, comparison with atlas-derived population
estimates suggests that populatior sizes are still well
within the correct order of magnitude for Jandbirds
regularly encountered on BBS routes (Rosenberg and
Blancher, in press). Additional comparisons will be
usefud for refining the estimates and independent
estimates are sought for all species.

Estimates of percent of global population:

Estimates of the percent of global population within
BCRs and biomes were needed to assign BCRs to
Avifaunal Biomes, to identify Stewardship Species in
those biomes, to construct maps weighted by proportion
of population in Avifaunal Biomes, and to provide an
indication of degree of regional responsibility for Watch
List'and other species.

Breeding season

For the breeding season, estimutes of proportion of
global population were caleuiated by dividing regional
population estimates by global population estirates.

Winter percents

counts involve either both members of a pair, or u d
birds.

Checklist / BBC-derfved estimates from arctic Canada
are comparable to BBS estimates: There are no BBS
data from BCR3 in Canada to test this assumption.
However, checklist/BBC-derived landbird density was
79 birds/km?2 in the Canadian acctic, versus a BBS-
derived 127 birds/km?2 in the BCR 3 portion of Alaska.
This difference is in the expected direction, because the

For dp of global
population was the same as in the breeding seagon.
For migratory species, we based our estimates for the
U1.S. and Canada on Christmas Bird Count (CBC) data,
caleulated as follows:

1) For each CBC count circle surveyed between 1990/
91 and 1997/98, birds observed per 100 party-hrs
were calculated and then d across years to
give a single effort-adjnsted count per species per

DRAEE - Bagdser< s Hhghit Aorth e jean Ll Comsecvntson 1em

£

count circle, "

2) Effort-adjusted counts were averaged across all CBC
count clrcles in each geo-political polygon defined
by the intersection of a BCR and a provinge / state /
territory. These average effort-adjusted counts were
then multiplied by area of the geo-political polygon
to yield an sbundance index for each species in the
polygon.

3) Abundance indices were summed across polygons
within BCRs to give an abundance fndex for each
BCR. Where's geo-political polygon was not sampled
by CBC sites, an area-weighted average from other
polygons in the same BCR was assigned. Most geo-
political polypons without CBC count circles were
in the boreal forest or arctic, where relatively few
landbird species spend the winter.

4) Percent of U.S. and Canads winter population was
then calculated for each BCR by dividing BCR
abundance indices (from step 3 by the sum of all
BCR indices across the U.S. and Canada.

5) Percent of giobal wlnxer population was estimated in
the same population estimates,
using proportion of winter mnge to estimate
proportion of global range in the U.S. and Canada,

Some assumptions in estimating percent of
poputation:

szi:at bias is consistent across the survey area: Because
of p are relative they are much
less affected by habitat bias and density corrections
than are population estimates, as long as biases are
relatively consistent across the survey area. Thus percent
of population based on CBC circies.can be reasonably
accurate despite strong potential for bias in the non-
random placement of circles.

Differences in effort among CBC counts can be
standardized by dividing by party-hour; In fact, species
will respond differently to different types of effort (party-
hour, party-mile, feeder counts, nocturnal effort), Also,
response to hmraa:lng affort is likely to be non-linear,

ic, However, of
percent of winter popniaticn by BCR or avifaunal biome
waere relatively insensitive to these issues, Comparison
of p of winter popuk were similar whether
caleulated without any effort correction, correcting
with party-miles, or using party-hours to correct effort.
Only for a few northern species were there important
differences depending on which method of error
correction was used.
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INTRODUCTION

The Cerulean Warbler Atiag Projsct {CEWAP) was 2
four-year stady desi

stats, habitat, and area requi
Warblers (Dendroica cerulea), a high-priority Neotro-
pical migratory bird, within USFWS Regions 3, 4, and
5. This smdy employed volunteer birders as well as

Binlast

the Partners in Flight (PIF) regional and stats working
groups, USFWS contacts; and the Corneli Lab of
Ornithology's network of sitizen-scientists, This
CEWAP Final Report summarizes aad reports data
submitted by each participating state and region from
the 1997 to 2000 breeding seascns.

Need For Project

The Cerulesn Warbler is among the highest priority
landbirds for conservation in the United States. It ranks
as extreriely high priority on the national Watchlist
based on Partners in Fhight prioritization scores, and it
ranks second in terms of immediate oonservation
concern in the PIF Northesdst region {Rosenberg and
Welis 1995, 2000). These priority rankings are baged
on a small total population size and a sig
declmmgBreedxnngrd Survey (BBS) trend throughout
its range (-4.2% per year sinoe 1966}, Cerufean Warblers
are declining across much of their North American
breeding range and are now listed as a species of concem
in 13 states, threateaed in 2 states, and sndangered in 1
state. They are also federally lisied as “valnerable” in
Canada. In portions of the Northeast, however, Cerulean
Warblers are thought to be axpanding their range and
population size. In the Midwest and Southeast—as well
as aress in the Northeast such as New England, New
York and New Jersey—this species is not adequately
sampled by the BBS because of kow overall density. Thece-
fore, its distibution in these arcas ins poorly known

Status A and the petition, updated data con-
ened to & the popul cerning the Cerulean’s status, populati bers, and
of Cerulean eritical breeding sites are of utrnost imp CEWAP
iptedd to fill these knowledge gaps by dinati
the efforts of professional biologists and experienced
birders through a simple p 1 designed to survey
and was administered through  and study Cerulean Warblers throughout each region.
Praoject Goals

The original goals of CEWAP, as stated in the Scope
of Work 1o the USFWS, wore as follows:

+ Identify important populations of Cerulean Warblers
in each stats, and determing the status of these popu-
lations-—how many pairs? Are they reproducing suc-
cessfully? Are there local threats to the population?
Are populations expanditg or declining?

. Detmmme the renge of mptable habitats and area
q in each regi habitat strue-

ture, Jandseape characteristics of sites, nest-site char-

actetistics, estinmte densities in different forest-types,
attemnpt to estimate productivity,

Tdentify suites of bird and plant species associated

with Cerulean Warblers

» Set population and habitat goals for the Northeast
region and sub-region units, as part of the regional
PIF planning process

* ‘Produce a “how-t0™ manual of habitat management
strategies for areas having (er potentially support-
ing) Cerulean Warblers
This atlas of Cértilean Warbler populations addresses

the first portion of these ambitious goals. In this report

we identify specific locations of present-day breeding

{ations in each region and state and to eati-
pulat mbasedonéamwllecwdbyover

.

pop

and acourate population tremds have not been

Because of severe declines throughont the Cerulean’s
range, the USFWS has recently completed a Status As-
sessment of Cervlean Warblers (Hamet 2000), for pos-
sible listing under the Endangered Species Act. Hamel
(2000) providas & compilation of historical records and
contemporary anecdotes about the status of this bird;
however, the report is {imited by the lack of recent pub-
lished information on this spocies from most siates. In
particular, conservation planning for regional popula-
tions is hampered by poor knowledge of present-day
breeding locations, as well as by a lack of local data
regarding habitat affinities, area requiremenits, or threats.
In October 2000, a petition was filed to list the Cer-
ulean Warbler ag federally threatened. In light of the

mate p

200 field eoliat We also provid ies of
the habitat types and dorinant’ trae species present at
sites oceupied by breeding Ceruloan Warblers, Addi-
tional andlyses of CEWAP data using QIS may eluci-
date pattetns of hubitat use at the landscape and regional
seales. The restits of this attas will be incorporated into
PIF landbird conservation plans; in particular, lists of
specific sites for management or acquisition, as well as
local data on habitats used, will uid in setting regional
population objectives for this species. Our intention is
to publish a completed version of this utlas, along with
the most up-to-date summary of conservation and
management guidelines, based on CEWAP and other
information,

e

3

METHODS

CEWAP took advantage of the expertise of active
birders and professional biplogists by employing net.
works of vol The Lab of Ornitbology hired field
agsistants in 1997, 1998, and 1999 to cover areas thought

additional surveys conducted priot to CEWAP or as part
of independent research efforts. Finally, some holes in
our Atlas were filled by gleaning miscelfaneous records
from birding e-mail lists, recently published Breeding

1o be potentiaily important breeding areas for cerul
These specific areas within states were systematically
searchied; however, coverage of entire states was often
still incomplete.

Field protocols consisted primarily of surveying
known sites (determined through state atm workm's.
other birders, and published 3
numbers of gairs, b:eeximg statos of popnmwn, and

Bird Atlases, or by hounding certain birders and state
bidlogists unti! they told us what they knew.

We instructed participants to define a “site” ns any
contiguous patch of similar and suitable habitat sur-
rmmdod by a different habitat type. Because of the great

i in survey bods and types of data weo re-
ceived, the actual designation of siteg in our database is
highly inconsistent. These range from sperific focations

conservation status of site, In addition, participants sur-
veyed as niany new or potential sites a¢ possible, to iden-
tify new breeding sites and determine status {as in the
first project goal}, At a small subset of sites with large
or important populations, additional data on nesting and
ing, as well a5 p jvity and threats to po;mh»
hons.wss PR gh collaborati s
B of our rel onv and
vised ffeld essistants, and the large differénces in ter-
rain and habitats surveyed, there was much variation in
actual survey methods employed in the field, A major-
ity of data came from varialions on the “area-search”
method, where abservers moved through potential habi-
tats noting presence and numbers of singing male Cer.
ulean Warblers. Variations ranged from systematic sur-
veys aiong ail navigsble weaterways by canoce in the
Wetlands Complex of NY (Bill Evans), to
dnvmg slowly along rural mads in northern NJ (John
inger), to hiking the Appalachian Trail in Virgitis and
North Carolina, to floating stretches of seversl rivers in
Mmsoun, to systematically &nvmg and hiking through
and d g point counts wherever
ceruleans were detocted {David Bnehlot) to spot-check-
ing isolatad woadlots. led surveys often used recorded

Cerutean Warbl ons (as nesded) to elicit re-
spoases from territorial males, approximate. territorial
daries (especially in linear habitals), and detérmine

pairmgm«us (females often respond to mm within their
territories). After visits 10 a site were completed, ob-
servers were asked to attempt an estimate of the tow!
breeding population of Cerulean Warblers at that site,
In addition to these CEWAP surveys, we received
several datagets with point-count locations for Cerulean
Warblers, often d d during more general bird sur-
veys. In thege cases, it is often impossible to know how
much available habitat was coverad or what proportion
of a regional population cf Cerulean Warblers was
led~~these are d in our Atlas as minimum
clmmates for these nreas, In 2 few states we relied on

4

ofindividual Cerulean Warblers within # larger contign-
ous ared, 16 pokdcal}y duﬁned State Park or Wildlife
t Area daries, to entire river va[!eys

with ma:rnd;uoem slopen In ail cases; however a“site™

v 8 unique latitude and I de provided by
a partici and d into our datsbase. Although
this vxn:hon leads to difficulties in interpreting mum-
bers or proportions of sites oecupied in various regions
or states, this flexibility in our protocels enabled us to
receive the maximum amount of data from the widest
group of vol and coliat

All sites were located on topographic raps, and data
on habitat, landscape characteristics, and land owner-
ship were noted on simple data forms. Specifically, field
observers site location, latitude and longitude,
elevation, history of disturbance; general babitat type
(riparian, swamp forest, dry slope, etc.), three or more
dogainant tree species, and canopy height. This infor-
mation was compiled and entered into 2 GIS database
by Lab of Omithology biologists.
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B ing males; thetefo

RESULTS

Range-wide Summary
- A total of 280 CEWAP participants and collab

Auummamedwmmmmberofmﬁw

mﬁmpcm&‘dmonﬁerﬂm%;blm;mmchded
29 paid fiald 2ssistants hired over the 3-year periad
(Toble 1; see also Appendix 1 for plets list of

males or b g pairs. An additional 355 sites were
smkﬁwﬁhmhhdsmmgemmlabmmw
mponadposiﬁvesigiﬁmgn arid these do not represent

, CEWAP participants). The sun of data we received ac-
. wmmm7MQan«hmm1,933min‘
mmmomwmmmmofm.

st or habitats, Note too,
that “sites” ra:nged in seope from individual point-loca-

- tions 0 whole river valleys, so these data provide only -

tmghmdi@hmofnmborofdifumtmmﬂmmp-

., port Cerulsan Warbler populations.
Teble 1. Sum ;OfC'EWArr ic) b d’m. ‘and munber of Cerulean Warblers reported, bymm,
1997-1999," o :
State Number  Number  Number  Number  Number
of participants returring  of sites of sites of birds
stgred up data surveped  with birds  found
Alabama 7 1 6 "6 7
Arkansas 12 4 48 46 145
Connecticut 22 7 20 13 34
District of Cohambia 4 Q . - .
Delaware 6 2 7 7 10
Georgia 13 5 16 14 2
Towa ] 2 9 9 22
Dineis 26 3 32 21 1000+
Indiaga 22 8 73 34 342
Kangas 1 1 1 3
Rentucky 17 8 113 59 140
Massachusetts 22 [ 11 10 18
Maryland 17 6 ‘1 9 16
Maine 4 0 - - -
Michigan 36 15 183 176 507
Minnesots 17 4 57 57 103
Missour 4 5 32 31 301
Mississippi 2 o - - .
Nebraska 2 1 1 1 1
New Hampshire 5 [1] - - -
New Jersey 18 7 32 31 157
New York 159 57 286 246 1068
North Caroling i9 12 42 39 109
Chio 45 17 78 62 264
Oklahoma 2 0 - - -
Ontario $ 1 5 4 228
Pennsylvania 81 38 206 182 548
Rhode Island 3 1 1 0 0
South Carolina 3 0 - - -
South Dakotx 2 2 2 2 3
Tennessee 27 14, 488 485 | 1210
Virginia 48 15 106 64 152
Vermont 13 2 4 3 3
Wisconsin 25 10 60 59 174
West Virginia 68 27 345 254 1124
TOTALS 786 280 2274 1923 7669

The scope and dlﬂiﬁbﬁﬁm m‘ mngMde surveys is
iltustrated in Map 1 ¢ were
surveyed throughout the entire range of the species, al-
though coverage in many aress was patchy or incom-
plete. The largest aurnber of birds were found in Ten-
nessee, Wost Vitginia, New York, snd Iilinois (Table 1;
see state smneshelw) Thse numbers require ad-
ditional interp b reletive cov-
erage of available sites varied greatly among states. For

was fairly complete near the periph-
ewnﬂhespecms range (counts in N'Y and 1L therefore
sy be close to total state p i vk only &

ample, nearly 60% of all birds found were concentrated
in 37 geographic aroas in’ 16 states and Ortario (Tuble
2), Areas with the largest concentrations included the
Cumberland Mountains northwest of Knoxville, Ten~
nessee, the Montezuma Wetlands Complex and adja-
ceiit areas in central New York, Kaskedkia River Valicy

and Shawnee National Forest in heasfern Illinois,
Jefferson Proving Ground of southern Indianz, Queens
University Biological Station in h Ontasio,
Kab River of south Michigan, the Eleven

Point md Upper Current Rivers in Missouri,
Sh

sample of areas was covered i states near the center of
the range (WV, TN, PA, KY).

The largest gaps in our overall atlas coverage were
in Kentucky {entire state), western Maryland and Vir-
ginia, southern Ohio, and the Missouri Ozorks. In addi-
tion, many areas of Wast Virginia, Pennsylvania, Ar-
kansas, and southern Indiana were only partially sur.
veyed.

Although populati i sy not be rep
tative for many states, CEWAP identified 2 large num-
ber of specific araas that are currently known to support
significant populations of Cerulean Warblers. For ex-

h Nstional Park and Blue Ridge Highway in
western Virginia, and the Delaware River Valley and
djmhiﬁxhﬂsofmﬁwsmhkw!em The total
population in West Virginia, Kentcky, and westorn
Pennsylvania is certainly much higher than these -
bers, but Cerulean Warblers are less d in
specific areas (e, the habita? is more continnous).

An additional 36 aress suppotted from 20-50 sing-
ing male Certleans and aceounted for another 978 (13%)
of the total birds detected (Table 3). These may repre-
sent secondary areas for long-term monitoring of Cer-
wlean Warbler populations.

MTM/VF Draft PEIS Public Comment Compendium

A-753

Section A - Organizations



Table 2. Areas supporting the largest Ceruléan Warbler

I,

250 pairs), ¢

ide. These locations may

represent primary. areas for future population monitoring. See state summaries for more specific locations and

Information on these qreas.
# Birds State Area Habitat Type
430 TN  Royal Blue Wildlife Management Area, Mesic slopes, cove forest
Cuomberland Platean ' . o
328 ‘NY  Montezuma Wetlands Complex Ripariag, forested wetland
300+ IL  Kaskaskia River Mixed floodplain
238 TN Center Hill Lake Area, Edgar Bvins State Park - Mesic slope, dry slope
o202 - IN . Jefferson Proving Ground . Mesic epland forest
200 ON  Bedford/Queen’s University Biological Station Upland, bottomland
200+ IL  Tiinois Ozarks, Shawnee National Forest ‘White-oak dominated forest slopes
R i A M - Kalamazoo River, Alleghen State Game Arca - Riparian, swamp forest
167 NY  Alleghany State Park and vicinity Riparian, dry slopes
150+ IL  Cave/Ceder Creek Sycamore-boxelder
142 TN Frozen Head State Park Mesic slopes
138 NY  Iroquois NWR, Oak Orchard WMA, Riparian, forested wetland
Tonowanda Indian Reservation
137 MO  Eleven Point River Riparian
121 AR Ozark Nationat Forest Upland, bottomland
114 MO  Upper Curreat River Riparian
108 VA Blue Ridge Parkway, Shenendoah National Park Dry slope, mesic cove forest
1004 IL  Pere Marquette State Patk, Big Rivers ‘White oak-pecan-black Iocust
100 MI Fort Custer and vicinity Dry upland forest_
95 NY Galen Wildlife Management Area Ripariag, forested wetland
94 WV New River Gorge—Qarden Ground Mountain Area  Dry slopes, riparien
90  NJ,PA  Delaware River Valley ) Riparian, adjacent slopes
78 WV Kapawha State Forest Mesic cave forest, dey slope,
% ripatian
78 WV Guyandpite Mountain and vieinity Upland forest
75+ KY Daniel Boone National Forest Upland forests
75 TN  Chickasaw National Wildlife Refuge Riparian swamp forest
7 WI Lower Wisconsin River drainages Riparian, adjacent slopes
69 PA  Jennings B I Center, M State Park Dy slope, lake margin
65 WV Louis Weizel WMA Dry siope, riparian
63 NY Salmon Creek Riparian, mesic slope
60 NC Blue Ridge Parkway, Pisgah National Forest Dry slope, cove forest
56 OH  Shawnee State Park and Forast Dry slope, riparian
54 TN Meeman Shelby State Park, Mississippi Delta region Mesic riparian
50+ IL  Missigsippi Palisades State Park and vicinity ‘White cak-walnut-black locust
forest
50+ IL  Rock River Riparian forest
50 NI Kittatinny Mountains Mesic and dry slopes
50 WV Beech Fork State Park Lake margin, dey slope
50 WV North Bend State Park and Rail Trai, Dry slope, cove forest, ripsrian
Mountwood Park

Y0l 3. Avbias supparting moderate-sized (2050 singing males) Ceviel

Warbler popul. do. These = &~
¥ 2
locations may represent secondary areas for long-term monitoring. ’
# Birds  State Area Habitay ?&e

45 OH  lake Mewoparks Riparian, dry slope e

44 Ml Waterloo Recreation Arsa Dy upland forest i

42 PA  Juniata River and vicinity Riparian =

40 WYV Greenbrier River druinage and adjacent mountains  Dry slopes . o

: 36 WV Fork Creek WMA~—Little Coal River and vicinity ~ Riparian, mesic slope ,-
end ., OB Zaleski State Forest/ Lake Hope State Park Megic slope, dry slope -

a1, "¥MO § Cuftois Croek pin “Riphy .
“EET*T7 133+ - NY - Bear Mountain State Park iory slope, bottomland

32 OH  ‘Waterloo Township—Hewett Fork Dry slope, mesic slope

32 TN Cheathars Wildlife N Area Dry slope, mesic slope

31 Wi Lower Wisconsin River Riparisa, mesic slope

29 OH  Cuyshopa Valley N IR ton Area, Riparian, dry slope

Brecksville Reservation—Cleveland Metroparks o

29 PA  Peter’s Mountain and State Game Lands Dry slope, lake margin -

28 TN Natchez Trace Parkway, National Park Dry slope, mesic slope o

28 WYV Murphy Preserve Moixst cove forest, dry slope, tiparian

26 NY Castleton Isiand State Park Riparian, river island

25 Nf Hambiug Mountain and vicinity Dry slope, lake margin

25 TN Mill Creek Rd. Dry slope

24 MI  White River an

24 WI  Wyalusing State Park Dry slope, mesic slope

23 PA. Brady'’s Run County Park Dry slope

23 WV Coopers Rock State Forest Maesic slope, dry ridgetop

22 Ml Brown County State Park Upland, lake margin, riparian

22 PA Forbe's State Forest and vicinity Dry slope

22 VA Canoe Lake-~Hahn Property Upland

22 WV Ritchie Mines WMA Dry slope

21 MI 8t Joseph River Riparian

20 1L Illinois River Valley Cottenwood-onk floodplain forest

20 1. Cache River Mixed floodplain forest

20 MN  Murphy-Hanrehan Park Reserve and County Park  Riparian, mesic slope

20 NY Letchworth State Park Riparian

20 NY  West Point Military Reservation n

20 PA  Duff Park and Boyce Park Dry slope, riparian

20 PA  Ten Mile Creek and vicinity Riparian, dry slope

20 VA  Clinch Ranger District, Jefferson National Forest Dry slope, cove forest

20 WI  Lake LaGrange Mesic slope -
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Regional Summaries

USPWS Region 3
Within USFWS Region 3, CEWAP participants found
a total of 1,745 Cerulean Warblers at roughly 439 sites.
This does not include data from Ilinois, provided by
Beott Robi which d for an additional
1,000--3,000 birds in that state. CEWAP oowsmgeww
patchy throughout th fon, with the
efforts in southem Michigan, soutt Missour, and
southera Indiana. A scattering of Cendean popudations
were jocated along the Mississippi River and fts major
tributarfes in the nppar Midwest, and in the Ohio River
draitage along the southern boundary of the region, The
largest single populations in the region are believed to
be located in Ilinols along the Kaskaskia River and 1l-
linots Ozarks region (S00+ pairs), Jefferson Proving
Ground in southers Indiana (2004 pairs), Kalamazeo
River and Fort Custer arbas In Michigan (275+ pairs),
and along the Eleven Point and Upper Current Rivers
inMissouri (250 pairs). Comagewnspowiumﬂk
ern Chio and elsewh i, where
undonbtedly many Dthez

Ragion 3-Habitats (N=426)
822

Figure 1. Habitat elassifications at sites with Cerulean
Warblers in USFW3 Région 3. Numbers of individual
Cerulean Warblers récovded 1 each habital type ave
noted above the bars, "N equaly number of vecupted
sites with habitat data reported by CEWAP participants.

populations exist (Map 2.)

OVmﬁ, CamlmWarbm
habitat dxembntmn, with
roughly the same numbers of
birds found occupying bot-
tomland and upland habitats.
Among the 426 specific sites
with habitat data, roughly
40% were ig riparian bottom-
land forest, accounting for
4835 of the Cernleans found
(not counting Hlinois), An ad-
ditional 305 of sites were in
dry upland forest and 225
were in mesic uplands, ac-
counting for 21% and 28% of
the birds found, respectively
{Figure 1}

For 164 sites in Region 3,
participants provided data en
the extent of available habitat
at sites where Cerulean War-
blers oscurred. Although a
quantitative analysis of forest
pateh size is not possible with
these data, we believe that
they provide a reasonsble
sample of the range of tract
sizes used in the region.

Roughly 41% of occupied Map % Carulean Warbler populations and land cover types for USFWS Region 3.

9

Region 3-~Tract size

&4’&«5‘6’

S

Figure 2. Numbers of accupmd sites and forest travt
sizes for sites in USFWS Repion 3. Numbers of individ-
val Cerulean Warblers recorded in sach tract-size class

are noted sbove the bors.

sites were described as 1,000
acres or greater, accounting
for 65% of all birds found
{Figurs 2). An additional 265
birds were fonnd in 70 travis
between 200 and 1,000 acres,
and fewer than 10% of the birds
were in patches < 100 acres,

USFWS Region 4

In the Southeast region,
CEWAP participants znd col-
laborators found & total of
1,560 Cernlean Warblers at
633 specific. sites (Map 3).

Coverage  was  paichy
throughout the region, rang-
ing from imtensive sirveys of
several key dreas in Tenres-
see to scattered observations
from many other areas. The
biggest holes in atlas coverage
were in eastern Kentucky. The
fargest Cerutean population in
the region is undoubtedly in
the Cumberland Mountains
and Plateau areas of Tennes-
see and probably Kentucky.
Additional significant popula-
tiong were located in the Blue
Ridge of North Carolina, the

centeal To Small papul were d d
at the edge of the species’ range in northers Geotgia,
northern Alabama, and the coastal plain of North Caro-
Jine (Roanoke River), No recent bresding records could
be obtained in Migsissippi, South Carolina, of Louisiana,

Of 550 specific sites reporting habitat data, the ma-
jotity (73%} were in mesic upland and mwoist cove for-
ést habitate, sccounting for 575 of the birds found
throughout the region (Figure 3). An additionai 265 birds
were found at 70 dry slope and ridgetop sites, whereas
only 13% of birds were in riparian forest habitat,

For 117 sites in Region 4, participants provided data
on. the extent of avatlable habitat at sites where Cer-
ulean Warblers ocousred, Althouph a quantitative analy-
sis of forest pateh size is not possible with these data,
we beliove that they provide a reasonable sample of the
range of trect sizes used in the region. Roughly 74% of

ied sites were describoed a8 1,000 acres or greater
inextent, sccoumting for nearly 95% of all birds found
(Figve 4). Only. 4% of the birds found in this region
were in habitat patches § 200 deres.

Ozarks of Arkansas, and in

10

MTM/VF Draft PEIS Public Comment Compendium

A-755

Section A - Organizations



Reglon 4—Habitats (N=560)

741

Mesic covef  Dry Ripardan  Swarmp

sloppiorest slope and . bottorviand _ forest and
Figare 3. Hobita elassifications at sites with Cérulean
Warblers in USFWS Reglon 4. Numbers of individual
Cerulean Warblers recorded In each habitat type ave
neted above the burs. “N™ equals number of occupled
sites with habitat data reperted by CEWAP participants.

USFWS Region §

In the Nottheast Region, 3
total of 3,077 Corulean War-
blers were located at 820 spe-
cific sites (Map 4). Intensive
surveys at many sites in West
Virginia and western Peansyl-
vania turned up roughly 1,400
Ceruleans in the heart of the
species” range—this is un-
doubtedly only & stoall frac-
tion of the tme population in
thess states. Outside of the
Ohio Hiils physiegraphic
area, large and sighificant
populations were documented
in several areas incloding the
Montezuma Wetlands com-
plex and surrounding aress in
central New York (400+
pairs), Allegheny State Park
and Nationa! Forest aren of
western New York and Penn-
sylvaniz (175+ pairs), the
Detsware Water Gap régionof
northwestern New Jersey and
adjacent Pennsylvania (150+
pairs), and the Blue Ridge
Parkway area of westem Vir-
ginia (100+ pairs). Ln addi

Reglon 4—Tract size

Number of occupled sites

&ffi‘§*§@&

ﬂguu&Nmbmofowupﬁedwamﬁ»wm
sives for sites in USFWS Region 4. Numbers of indtvid-
wal Cerulean Warblers recorded in each tract-size class
are noted above the bars.

smaller populations exist in  Mep 4, Corulaan Warbiarpomdaﬁam and landoow ww for UsFRS chion s

Zi

fﬁfﬁ

Figure 5. Habitat classifications at sites with Ceruloan
Warblers in USFWS Region 4. Numbers of individual
Cerulaan Warblers recorded in each habitat type are

the Hudson River Valley and Highlands of southeastern
New York, snd in iany parts of Penasylvania. Swmull
but persistent populations were found throughout south-
emNew in northern New York, and it the Pied-
mant of Maryland and Vieginia. Finally, sithough not in
this USFWS Region, 4 Iarge population of Cerulean
Vmblmaxis(sinomﬁo,mfnrbamthe}%w‘m‘k

Axmuﬂmmgions Cerulesn Warblers exhibit a dis-
tinctly bimodal habitat distribution in the Northeast. Of
mesoemﬂcm with habitat data, 43% werein
orotherb land forest habi
for 44% of individual Ceruleans found (Figure 5). An
additiona] 39% of birds were found at 256 dry slope ot
ridgetop sites, with the remainder of birds in other up-
land habitats.

For 333 sites in Region 5, participants provided data
on the mdwmiablebaﬁlmmmes where Cer-
u&an“' bl d. Althougha itative analy-

sis of forest patch size [snntpnmble with these data,
‘wa believe that they provide a yeasonable samiple of the
range of trast sizes used in the tegion. Roughly 19% of

d sites were described as 1,000 seres or greater

noted above the bars. “N* equals number of eccupied

in extent, ng Tor 0% of all birds found (Figure

sitay with habitot data reporfed by CEWAP paticip

Region 5—Traot size
232

q@#ﬁ" 4' &é,&és&‘

Flgure 6. Numbers of oceupled sites and forest tract
sizes for sites in USFWS Region 5. Numbers of individ.
ual Certiléan Warblers recorded in each tract-size class
are noted above the bars.

6). This is & much fower proportion than in the other
twa regions. In conteast, $7% of cccupied sites were
described as £ 100 acres, supporting 29% of the
Ceruloans foand in this region. Whether these data in-
dicats & lower threshold of arca sensitivity by Cerulean
Warblers in the Northeast, compared with other regions,
or whether the range of available habitats searched wag
different, is unclear,
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State Summaries

Alabama

Our current data for Alabama (Map 5) comes from

Eric Soehren (s-mail ion, Oct. 2600}, who
reported birds from two sifes in the Bankhead National
Hes), Five birds wers

Forest (L d WA

tematic surveys are rocommended.

obscrved in the Sipsey Wilderness and 2 were noted
along Flannagin Creek. The tota population for this area
is thought o possibly be much larges, and more sys-

Map & Corulean Warbler populations in Arkansas. Potygokr represent clusters of
sites where ceruleans were found in close geographic, These do not riec-
essarily motch specific aredas listed in the corvesponding staie table.

Of the 46 sites with Cervleans, 35 (76%) were clas-
sified as upland and 12 (25%) were bottomland (Figure
7). Upland sites scoounted for 113 (79%) Cerulean ob-
servations, whereas 30 (21%) birds were observed in

Among the 33 sites that recorded tree species, up-
lmxisiwswmdomimwby aalm(mqs&iymd onk) and

maples, and sycamore (Figure 8).

Map 5. Cemiean Warbier

Pol

sites where ceruléans were, f(rmd in close gvzogmplnt proximity.

gons represent clusters of

Arkansas

Thers s ittle publishad infe ion on the p /
b or relative abund of Cerulean Warblers in
Askansas; howaver, Hamsl (2000) does cite a few ref-
erences suggesting that the spocies is in the

CEWAP participants observed 145 birds at 46 (96%)
of 48 sites visited in Askansas. Of these, 121 (83%)
were noted in the Ozark Natfona! Forest and 14.(10%)

detécted in Desha and Prairie of the Mis-

Quachita National Forest and western Ozarks. The pri-
mary area seacched by CEWAP participants was the
Ozark National Forest in the northwestern part of the
state (Map 6). 1t is Hkely that additlonal popnlations exist
in the Ouachita Nationa! Forest and nnsearched areas

sissippi Delta mgim cmm 4y No birds were discov-
ered at s shita River (near
Callion) and tthaIimRim(mr!m) Data from
tire Ozark National Forest consisted of individizal Cernlean
Warblers reported on point counts; & i nnelear how com-

bottomland habitats
Bl By % o= DAIé+ silas foaths- Oafi+

113

of the Mississippi Deits region. - piete this sampling was for the species in this region.

Table 4. hriportant areas for breeding Cerulean Werblers in Ark

Number
ofbirds  Site location Connty (s) Habitat (s) Elevation (Y
121 Ozark National Fotest 6 counties Upland, bottomland 750-2250
14 Mississippi Deita region Desha, Prairie  Bottomland 145-183

13

Uphand Botomiand

Flgure 7. Habitat classificarions at sites with Cerslean
Barblars in Arkansas, Numbers of individual Ceralecm
Warblers recorded in eack habitat type are noted above
the bars, "N™ equals muomber of occupied sites. with
habitat dote reported by CEWAP porticipants.

DR,
14

Cales Higkorios  ~ Maplos Sweet.

Figure 8. Predominani tree speties reported al ocou-
pied sites in Arkansas. "N aquals monber of sites with
ree spacies reported by CEWAP participants.
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Connecticut

it Atlas of Brveding Birds b €\ _ CT Habitats (N=14)
Cemlean%blmﬁbmés%e{mm&lom(ﬂwm
1994). CEWAP coverage in Conriecticut was patehy, but
distributed in ssvetal regions. Ceruleans wers observed
in all regions searched, except the extrame southwest
corner near the towns of Redding and Weston (Map 7).
CEWAP participants counted 34 birds at 13 (65%)
of 20 siteg visited i C Of the 34 individual
10 (29%) were poted in Natchaug State Forest in tree species at occuﬁad siw, however, birch, hickory,
‘Windham County, Other imp areas for Cernl ard eastem iso reported (Fig-
included habitat along the Housatonie River in Litchfeld ine 10). The Natohaug State forest is a 12,500 acre site
County and the Session Woods Wildlife Mansgemant  dominnted by red cak, white cak; black oak and hickory,
Ages in Hattford County (Teble 53, Additional single sites along the H River had
birds were found at Kahn Preserve near New Milford, red and silver maples, white oaks, and ash.
Nehantic State Forest aear Lyme, Bend of the River

Center near S v, and the Yile Forest in
Windbam County. Among the areas gearched that did
not have Ceruleans were Devil’s Den Presarve and
Limekilo Natural area in Fairfield County.

Riparian snd other bottomtand sites sccotinted for
16 ofthe 34 cerulean chasrvations, wh 12 Cerul
were noted in upland forest habitats (Figure 9).

Ouks and maples were the most cetmmonly reported

13

Numbér of cocupled sitas

Riparian Upland  Swamp forost

Fignre 8. Habmc!mﬂmﬁm at sites wi:h Cerulean
Warblers in Ce of hual Cer-
uleay Warblers recorded in sach habitat type are noted
above the bars. "N eguals mumber of occupied siies
with habitat data reported by CEWAP par

CTree Bpocies (N=14)

Ry

Figure 10. Predominant tree species reported at occu-
pivd sitey in Comecticut. "N equials number of sites
with tres spacies reporied by CEWAP participants,

Delaware
Hamel (2000) reported that “Preliminary results from
the Delawsre Breeding Bird Atlas ingicate the birds were
fornd i two blocks in thre northern part of the state (Lisa
GelvinInnavaer, pers. comn., 18 Sept. 1996).”
CEWAP participants counted 10 Cerulean Warblers
at 7 sites i the northern Delaware county of New Castie

Map 7. Cersdlean Warbler populations in C clusters
of sites where ceruleans wers found in ¢lose geogrephic proximity. These do not
necessarily match spécific areas listed in the corresponding state table.

(Map 8). All these birds were along White Clay Creek
in riparian and adiscent upland forest The forest was
dominated by sycamore, maples, tulip tree, and watnut.
Thig ares is adjacent to a site with two sdditional birds
at the White Clay Creek Preserve in Chester County,

Table 3. Irportant areas for breeding Cerulean Warblers in Ct t
Numbar
of birds - Site location County () Habitat () Elevation ()
10 Natchaug State Forest Windhem Lake margin, dry slope 2?
6 Housatonic River—Kent, Bull’s Bndge Litchfield Riparian 3
5 Session Woods WMA Hartford Riparian 750
3 Pleasant Valley Naturs Preserve Middtesex ke 77
2 B Lo Mibdews o e 2 e A e
2 Still River Preserve L Ripadian 5 sites whare eeruleans were found In close Wk‘ﬂmim”}l

15 pro——
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Goorgla

CEBWAP surveys yielded 22 birds at 14 (87%) of 16
sites visited (Map 9). Neasly all the birds were on the
Chattahoochee Nationat Forsst in Union County, be-

I

Map 9. Cerul

Warbler popule

twean 2,640 and 3,400 . elevation, either on dry stopes
ot in cove forest. Specific sites on the national forest
included Walnut Knob, Poplar Kaob, Rogers Koob,
Steedly Mountein, and Rockface Laad.

o i 2

in Geargin. Polygons represent clusters of
sites where ceruleans were found in close geographic proximity.

{flinols

Our knowledge of Cerulean Warblers in Illinois
comes primarily fram Scott Robingon and Glendy
Vanderah of University of Illinois at Urbana-Champaign,
who completed statewide surveys for this species be.

. tween 1992 and 1997, We are grateful to these research-
¢rs for sharing their unpublished dats, which make up
the bulk of cur account, befow. A few additional ob-
servers surveyed about 8 sites during the CEWAP, but
we did not soficit participation in Iilinois in light of the
recently completed surveys (Map 10).

Robingon and Vanderah completed 2,587 consus
points and 253 census toutss, sampling 117 forest tracte
statewide. Thoy estimated Cernlean Warbler abundance
in 21 regions of the state and extrapolated to produce a

Big Rivers along the Mississippi River, Cave/Cedar
Creck, and the Ilinols Ozarks (Tuble 6). Smaller popu-
lations occur fucthier north along the Mississippi River
and along 1 few other river systems. The highest den-
sity of ginging males (0.66 per 50-m point count) was
fotind at the Cave/Cedar Creek sites.

Habitat selection varied scross the state, with the
majority of birds cotupying tall, diverse floodplain for-
ests or white-oak dominated slopes: An interesting situ-
stion vosnrred lovally in biack Jocust groves within
larger forest tracts, At Pere Marquetts Stnte Park, Cer-
ulean Warbler territories in blask locust ranged from 2
{1996, 1997) to 15 (1998), presumably 2 response to

range of population estimates for each ares. The resulis
of this ambitious survey yielded a statewide population
of between 1,000 and 3,000 singing malé Cerulean
‘Watblers. More than 75% of thess were concentrated in
four areas in the southwest portion of the state—
Kaskaskia River Valley, Pere Marquette Stats Park and

local outbreal pidop larvae on this tree spe-

cies. Similarly, at Mississippi Patisades State Park, num-

ber of territories in black locust ranged from 1 in 1994
to 13 in 1992,

Ceritlean Warblets in Illinois ocourred with much

greater frequency in larger forest tracts (Figure 11).

{Continmeed on page 19)

17

RS Y

Sk

. ¥ i k by i
Map 10, Cerwlean Warbler populations in Wiinvis. Polygons represent clusters of
sites where ceruleans wore found in close geographic proximity. Thase do not mec-
essartly match specific areas listed in the corresponding state table.

i

4

Tuble 8. Important areas for breeding Cerulean Warblers in lilinots (deta from Robinson and Vonderah, unpub-
lished).

Number
of birds _ Site location Connty (s) Habitat (s) Elevafion (ft)
300-1,000 Kaskaskia River Clinton,St, Clais, Mixed fioodpiain forest 420
‘Washington
200-500 Iiinois Ozarks, Jackson, Union White oak dominated slopes  400-600
Shawnee National Forest
150-300 Cave/Cedar Croek Jackson Sycamore, boxelder forest 7
100-200  Pere Marquette State Park, Jetsey White oak-pecan- 420500
Big Rivers bisck Jocust forest
50150 Mississinpi Palisades Carroll, Jo ‘White oak-walout- 500-750
State Park and vicinity Daviess black tocust forest
50-100 Rock River Ogle, Lee, Riparian 600
Whiteside
20-50 1llinois River Valley various Cotronwood-ozk 450-600
floodplain forest
20-50 Cache River Tohnson, Pulaski Mixed floodplain forest 400-450
10-50  Till Plain region various k1s 420450
10-20 Little Wabash River ‘White, Gallatin »” 420
10-20 _Big Muddy River Franklin Mixed floodplain forest 420

8
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Roughly half of 48 tracts 2 500 ac (200 ha) were occu-
pied, whereas oly 2 of 42 fracts < 80 ha (200 ac) had
birds. Rates of nest parasitism by Brown-headed Cow-
birds were relativaly high; e.g. 75% in Iltinois Ozarks
and 80% at Mississippi Palisadss State Park.
Robinson and Vanderah point out that Hlinois is near
the center of the Cerulean Warbler’s historic rauge and
that the specics wes abundant there during the 1800s.
Today the species is “race, patchy, and extremely area
sensitive.” They were fourd to be abseat or very rare in
(1}dﬁetforesuonpow or sandy soils; (2) pure tree
nlip-tree); (3) younger
orhmviiy)oggadfomﬂs,(‘)mbanwmd!ou and (5)
forest patches < 200 ha (500 ac) that are scatiered
through the agricultural landscape.

0 L. Forest Tract Size

) D200 go mo—aoo' : mmmu»
Figure 1. Percent of forest tracts in four stre classes
- veeupied by tervitorial Cerulean Wablers tn HMiinots.
Numbers of sites samplad are above bars. Data from 8.
Robinson and G. Vanderah unpublished.

indiana

The Atlas of Breeding Birds of Indiana (Bruner 1998)
reports that Cernlean Warblers were found at 21%(347)
of atlas blocks statewide. Ceruleans were most numer-
ous in atlas blocks located in the southesstern and south-
central portions of the state. CEWAP coverage in Indi-
ana was confined primarily to the southern one-third of
he state.

CEWAP participants coutted 342 birds at 34 (47%)
of 73 sites searched in Indiana . The7,700-acre Jefferson

Proving Geound in Jefforson, Ripley, snd Jeanings eotn-

ties aceounted for 202 (59%) of the Cerulean sightings
(Miap 11), Other important areas included Brown County
Staite Park and Muscatartuek National Wildlife Refuge,
which combined acconnted for 39 obsorvations {Teble
7). Roughly 60 hirds were fisund at vatious locations in
the vicinity of Luke Monroe southeast of Bloomington.
Anigolated Jation at Indiana Demeﬂ on Lake Michi-
gan d of at jeast 10 indivi

.my 11. Cerulean Warbler popuk

m-..r, Polyg 7, of

sites where cerulecns were found in cmgeographtcpmmnim Ifhm do not nec-
essarily match specific areas listed in the corrosponding state table.

Nusmbar of aecupled stes

mms mﬁﬁmmwy#m%) of the 34 sites were classi-

fied a8 sesic upland, this hiabitat type accounted for 247
(72%) of Cerulean observations (Figure 12). Roughly

- 97bkdsw«efwndmvummmlmdmd

in Indiana, and an addi 1 34 indi-

Weples and syamors were reportod from the tatgest ©

nunber of ccoupied sites (Figure 13); however, the site
with the largest population (Jefferson Proving Ground)y
w&mmwwwmtcmmmﬁpm Bottomland

vidmhwmemundmaqamhnﬂmm

» MZWM}WMC&VM Mmhlm

J primarily of sycamore end maples, with
bhekwnm and slms aizo frequently reported.

TEE T e

Camz(:} Habeai (s) - Elevation ()

Jefferson, Ripley, Mesic upland forest 900
Jenmings
22 Brown County State Park Brown Upland, lake margin, 650750
siparian
17 Muscatartck NWR Jnckson, Jennings Swamp forest, mesic slope 550
10 Indiana Dunes National Lakeshore Porter Swmnp forest, riparisn 600650
10 Turkey Creek Bottom Martin Bottomland 520
9 Gross Road Monroe Mesic and dry upland 550-720
9 Patoka River Pike Riparian 420
7 Little Blue River Monros Riparian 400
7 Tank Spring Bottom Martin Bottomland 510-530
6 Goldsberry Hollow Mertin Bottanland 480-510
5 Camp Roberts Cove Brown Bottomiand 710--830
Moist Cove forest 660770
3 Rogers Rosd :
N Habitats (N=34) N Tree Specles (N=30)

A
&y
Figure 12, Habitat classifications at sites with Cerulean
Warblers in Indiana. Numbers of individual Cerulean
Warblers recorded in each habitat type are noted above

the bars. "N equals number of cccupied sites with
habitar data reported by CEWAP participants.

feo—
20

:,é:f M‘ﬁﬁo,\ﬁ&

Figaere 13. Predominant tree species reported at occu-
piad sites in Indlana. "N equals number of sites with
tree species reported by CEWAP participants.

i
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lows

The Jowa Breading Bird s mmrtcd sérubeans from
44 (6%,) atlas blocks in 28 counties. However, these
observations oecarred rainty in pnenb' blocks that had
besn sel it thay ined large
forest. Most mmwmﬁmemmmlnwa

m&smmm(w 1996).
CEWAPp

i at 9 sites in

Gctmnﬁes(}dnp 13) mmmomntsxmwuelo«
ty of - cated along the Mississippi River in Allamakee sod
Clayton cotnties; whete 11 birds were observed.

Map 12, Cervleon Warbler populat

in fowa, Pob
sites where ceruleans were fomi in close geographic pmxlmi&

of

Kansas

CEWAP i e d 1 lean at the
Western Bend Bottomiznds on the Fort Leavenworth
Military Reservation. The hmdwu in riparian forest
Jomi d by sy cot d, and ash. This was
the only sits sirveyed by CEWAP Other populations
may exist in the castern part of the state (Thompson and
Bly 1992).

SO S— .

Kentucky

The Kentucky Breeding Bird Atlas (Palmer-Ball
1996) reports Cerulenn Warblers from 16% of priority
atlas blocks statewide. They wers “fyirly widesproad”
in the Cumberland Plateen and Mountaing regions and
*very locally distributed” over nm of the remninder of
the state. Hamel (2000) h inKen:
mkt&: very different from older momh wiﬂeh m

This state received limited eomm fmm CEWAP
participants. Most of cur rep v
& point-count dataset from the Dmiel Bnom Nationat
memmmwdky@m&?my},mdmud—
difions! sur ghthe KY
of Fish and WMK& Resources (SW Thowsag). Cﬁﬂ
secuantly, our atlas leaves large gaps, especially in the
Cumbetland Plateau region.

Data from Danlel Boone National Forest reveals 2
minitmirs of 71 bitds from 96 point counts, primarily in

22

Map 13 Cmd‘ecm Warbkr populations in Km&u Polygons represent dumm of
sites where ceruloans were fosind in close geographic proximity.

the Pioneer Weatpons avas, Wolf knob, Somerset and
London Borea districts, We have no habitat data associ-
ated with these points, Other surveys reported an addi-
tional 67 Carpleans from 20 sites, mostly state owned
parks and tnanagement areas, The most birds found were
15 st Beech Crosk WMA (Clay County), 7 birds each at
Kentenia State Fovest (Harlan Connty) and Fleming
WMA (Fleming County), and' 6 Carulesns at Sioughs
WMA (Union and Henderson Counties) (Map 13).
Of the latter 20 gites, 10 were dry slapes or ridges,
for 33 individuals, 3 sites were in maistcove
forest with B bieds, and 7 sites were in botiomland areas
including swamp forest and lake margitis, aceounting
for 28 Ceruleans, White ouk, shagbark hickory, tulip
{roe, and muples were the most frequently reported trees
stuphand sites, whoreas syeamore, sweetyum, red maple

. and elms were most frequent at bottomland sites.
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Map 14. Cerul
ters of sites where ceruleeans were found in close geographlc proximity. These do
not mecessarily mateh specific areas listed in the corvesponding state table.

Massachusetts

Veit and Peterson (1993) astimated the total Massa-
chusetis population of breeding Cerulean Warblers to
be'S to 10 pairs.

CEWAP participants documented 18 Cerulpans at 10
of 11 gites visited across the state, with several sites re-
porting 2 10 3 singing malas present (Table §). A:eas
with Cerok include several in the C i
drainage in Franklin County, twosim:hng@mbbin

Reservoir, and surprisingly, two sites in eastern Massa-

h Polygons rept ehus-

chusetts in Plymouth county (Map 14). Abonut haif of
the birds found were in ripatian or bottomiand forest,
and half in dry uplands.

Dominant tree species at occupied sitss include onks
(red oak, white oak; northern red 6ak) and hickories in
the uplands, red-maple swamp, and diverse riparian for-
ests with cotlonwood, willow, maples, oaks, birches,

_hemiock, and white pine.

Table 8, Important areas for breeding Cerulean Warblers in Massach

Nuntber ’
of birds _ Site location Connty () Habirat () Elevation ()
4 Quabbin Reservoir Hampshire, Dry slope : 750-800
(West slope and Whitney Hill) Worcester
3 Little Wachusetts Mountain Worcestor Dry slope 1279
3 Posts Seat—Greenfield Fraoklin Riparizn 300
2 Stillwater—Deerflield - 3 Frankiin Riparian : 175
2 Middleboro Plymouth Swamp forest 50
2 Knighrville Dam . Hampshire Mesic forest 610787
1 Dunber Valley, Monroe State Farest, Franklin Riparian 1500
Rowe
1 Erwin 8. Wilder WMA 2 Dry slope ”

23

Maryland

Raobbins and Blom (1996) report Cerulean Warhlers
at 165 out of 1,256 possible Breeding Bird Atlas blocks,
The species was most common and widespread in the
naerow: ridge sad valley of western Maryland, inchud.
ing Catoctin Mountain ares, and locally distributed slong
rivers flowing down through the Pisdsont.

CEWAP surveys yielded only 16 Cerul on 9

Map 15. Cerulean Warbler populstions in Marylend, Polygons represent clusters
of sites where ceruleans were found in close geographic proximity.

{Map 15). Two individuals were noted at Catoctin Moun-
tain Park in Frederick County, and an anomalous bird
was st Greenwell State Park near the mouth of the
Panixent River in 8§, Mary’s County. The lack of suz.

d iny the ridge and valiey of Mary-
Md.wlmcmWimBmdnnbmﬁquueommon,

(82%) of 11 sites surveyed. Nine (56%) of the 16 obser-
vations came from Howard Cousty in the central part
of the state (alorig Patuxent and Patapsco Rivers) and
four observations cathe from the Big and Little Patoxent
Rivers in Anne Arondél and Prince Georges counties

P one of the largest gaps in this rangewide at-
lus,

All but the Catoetin birds wete in riparian forests
dominated by sycamtore, tulip tree, and sitver maple.
The upland birds were in sugar mapio-basswood forest.
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in 2

Map 28, Cerulean Warbler p
of sites where cerulecns were found in cloacmgmphlcpm@ These do not
necessarily mateh specific areas listed in the corresponding state table.

Michigan

The Atlas of Breeding Birds of Michigan (Btewex, ot
al. 1991) reports Cemnléan Warblers fror 155 (8.2%) of
H 896 towmskips, with 143 (52%) of | thesemtmm

opeing from the southern Lower Pend

CBWAP surveys yieided 2 total 507 birds at 176
(56%) of 183 sites (Map 16). Two sites in Alleghan
County, the Allephan State Game Arsa and Kal

Waterloo Area in Wast
counties.
Sites containing dry upland forest and riparian/swamp
forest accounted for 185 (36%%) and 150 (30%) cernlean
observations, respectively. These two habitat types were
present at 149 (85%) of 175 sites where habitat condi-

and Jackson

River, acconnted for 177 (35%) of the 507 birds ob-
served (Table 9). Other fmportant sreas included Fart
Custer in Kalamazoo and Caloun counties, and the

tions were reported (Figure 14).

Of 129 sites whers tree species were reported, 99
(78%) comtained oaks and 51 (39%) contained maples.
Other cornmonly reported tres species incladed hicko-

Table 9. Important areas for breeding Cerulaan Warblers in Michigan,

Nember
of birds _ Site location Counyy (5) Hobitat (s) Elevation (f)
177 Alleghan State Game Area Alleghan Ripatian, swamp forest, 600-700
_ anad Kalamazoo River mesie forest : .
100  Fort Custer and vieinity Kalamazoo, Calboun  Dry upland forest - 820-10190
44 ‘Waterloo Recreation Area ‘Washtenaw, Jackson  Dry upland forest 984-1050
24 ‘White River Muskeegan, Ocsans  Ripatian 600
21 St Joseph River - Braoch, St. Joseph  Riparian 853886
10 Perry Trust Bamy © Mesic Forest 951
10 Flat River State Game Area Montosl Dry upland forest - 820
25

M! Habltats (N=175)
185
150

Number of occupied sites

Dry uptand Ripariary Meaie upland
forest swamp forest forost

Figure 14. Hobitat classifications at sites with Cerulean
Warblers in Mich Numbers of individual Cerulean
Warblers recorded in each habital type are roted above
the bars. “N" equals number of ocoupied sites with
habltat data veported by CEWAP particl

P

ries, America basswood, ezstern hemlock, black cherry,

and black locust (Figure 15). For the 117 sites whers

fret species data were reported, the most frequently ob-
1

Y - o

MiTrea Species (N=129)

ey P,

Figure 15. Predominant tree specles reported at pecu-
pied sitas in Michigan. "N equals number of sites with
tree species reported by CEWAP participants.

served species included oaks (black oak, red oak, and
swamp white oalt), maples (silver maple, sugar maple
sod red maple) and willow species.

Minnesota
Citing a pérsonal commmunication from Steve Stucker
and Richatd Baker of the Mi County Biclogical

lations were in upland forest.”

Survey, Hamel (2000) reports that “Since 1988, the
Minnesota County Biological Survey has sneveyed 22
counties within the range of the Cerulean Warbler. As a
result 0f&ﬂs effort, singing males weee observed at 103

“locations’ (or ek ‘which can be
grouped uuo 42 ‘locul populauons These consist of 8
locat pop fi d 34 local popu-

zaﬁcnsmuymﬁx&. Swmufthaﬂhrgmkmlpopu

CEWAP particip d d 103 Cerulesn War-
Blers at 57 sites in south-central Minnesota (Map 17).
At lgast one individual csrulean wes noted at each of
the 57 sites surveyed (Tuble 10). Sites wnh greater than
10 Ceralean Warb} trcdod Mirah han Re-
serveandCountmeSooqum:y Lake Maria State
Park in Wright County, and Stanley Eddy County Park
in Wright County. Besides the cluster of sites in porth-
em Wright County, 2 majority of birds were found near

_ Table 18. Important grens for breeding Cerulean Warblers in Minnesota.

Number

of birds ___ Site'location County (5) Habitat () Elevation (fy)

20 Murphy-Haorehan Park Scott Riparian, mesie slope 1000

Reserve and County Park

16 Lake Maria State Park Wright Riparian, dry slope 7

11 Stanley Rddy County Park Wright Dry slope "

9 Beaver Cresk Valley State Park Houston Riparian, mesic slope 52

9 Seven Mile Creek County Park Nicollet Riparian, dry slope ”

7 Kelly Lake, MN Valley Recteation Area  Carver, Scott Riparian 7

8 St Johns Woods Stearns Riparian, dry slope 27

5 Suconnix WMA Wright Riparian 7

____5 Hapy Lersop County Park Wright Riparian n

%
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the Minnesota River in Scott, Carver, and Nicollet
Counties. An outlying population was at Beaver Creek
Valley State Park in the southeast corner of the state, At

sites, 41 (51%) were noted in riparian and 23 were in
dry slope habitats (Figure 16).
Oaks,maples. aad American basswood wers the most

this point, we do not know how these sites
with the Minnesota Biological Survey database.

rar

Of 39 sites repotﬂng habitat conditions, 20 {51%)
were elassified as riparian, while 17 (44%) wers in dry
slope conditions. Of the 79 birds observed at thess 39

Map 17. Cerulean Worbler populations in M
of sites where ceruleans were found in close geographic proximity. These do not
necessarily match specific areas listed in the corresponding state table.

MN Habitats (N=39)

4

Number of occupied sites .

5
1

0

Riparian Dry slops Mesic siope
Figure 16 Habi:a:cimﬁ‘m»m at sites with Cermlecm

A P

Warblers in Mb of | Cerulean
Warblers recorded in each habitat type ave noted above
the bars. “N* eguals number of vccupied sites with
habitat data reported by CEWAP participants.

d tree species in Minnesota (Figure
17) Atuplandsim,:cdouk.bmonk,mwmple,md

riparian ‘sites cottonwoud, silver maple, red oak, ash,

and elm were doxsisant species.

BN Tree Snocles {N=38)

Figure 17. Predominant tres Spacies reperted at vecu-

pledsites in Minnesota. "N equals mumber of sites with

tree spactes reported by CEWAP participants.
27

d were most fr tly veported, wt at

Missour|

The Missouri Breeding Bird Atlas (Jacobs sad Wil-
son 1997) reported Cerulean Warblers from 81 (7%) of
1,207 atias blocks statewide, Hamel {2000 states:“Some
Missouri occurrences in uplands, but the major num-
bers ace associated with riparian cofridots and other ar-
#as rear rivers, particularly the Current, Jack's Fork,
and Eleven Point rivers in the Omks in wmheastem
Missouri.” CEWAP age in M was
to the southeastern portion of the state within these sev-
eral major riparian areas. Note the lack of surveys from
the Ozarks of southwestern Missouri; given the large
aumber of birds found in northwestern Arkansss, we
éxpect that similarty large populations may exist in that
part of Missouri as well,

Almost afl of the sonthern half of Missouri was origi-
naily, and is again today, blanketed by oak-hickory and
onk-pine forests. In 1998 Jane Fitzgerald hired Tim
Kippenberger and Tom Hull to survey several vivers in
thig Ozark region. Tim and Tom’s canoe surveys of the

 Black River, Courtois Creek, Eleven Point River, and

Huzzih River revealed densities of over 4.5 singing
males per tiver mile. Mark Robbing {an ornithologist
from the University of Kansas) who worked in conjunc-
tion with Tim and Tom discovered densities 0f 3.5 sing-
ing males per river mile when floating the Upper Cur-
rent River. However, there were still distinet stratches
of river whére warblers were not present.

Stretches of the Bleven Point River were digitized in
the fall of 1999 and entered into & GIS database at the

Missouri Degartment of Conservation, laformation on
warbler distributions were then superimposed upon a
map of jand caver (i.e. the amount and distribution of
cover types such as forest, pasture, urban areas, etc)
within a 7-mile distance on either side of the area of
tiver in question (Map (8).

We were told that the maps would be updated some-

hme in 2000. An nnulysxs will be run to determine the
ifi of refationships among landscape variables
{&.g. percent of forest in the landscape, patierns of for-
est fragmentation, ete.) and warbler distributions. Re-
sults of the analyses will help us to better understand
what geograpbic scale we need to consider as we at-
tempt 1o conserve this high priority species in MO

CEWAP participants in Missouri tallied 301 ceruleans
at 31 (57%) of 32 sites surveyed (Map 19). The two
most important areas were the Eleven Point River with
137 (45%) birds and the Upper Current River with 114
{38%) birds {Table 1 1),

Twenty-three {74%) of the 31 sites with Ceruleans
were classified as riparian. Not surprisingly, these ri-
parian sites scoounted for 286 (95%) of the total num-
ber of observations (Figure 18).

Commonly reported tre¢ species at occupied sites
included sycamors, ozks, #nd rhaples. Other lrees re-
ported included American walnut, pines, birches, Ameri-
can elm, and willows (Figure 19). Matwre sycamore
forest is clearly the most important habitat for Cerulean
Warblers along river systems in Missouri,

Map 13. The distribution of singing male Certilean Warblers along lhe Eleven

Point River, outlining the I-kilometsr z0ne where land cover is being mapped.

28
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Map 19. Cerulean %rblerpapu@ﬂwm in Missouri. Polygons represent clusters of

sitey where ceruleans were Jound in close geographie proximity. These do not nec-
essarily match specific areas listed in the corresponding stote table.

Table 11, Bnportant areas for breeding Cerulean Warblers in Missowri,

Number
of birds  Site location County (s) ‘Habitat [©) Elevation (fy)
137 Eleven Point River Oregon Riparian 495570
114 Upper Current River 7 Riparian ??
34 Curtois Creek Crawford Riparian 640-680
12 Black River Reynold Ripari 570
MO Tree Specles (N=29)

MO Habitats (N=31)
286

Masic-cove forest

Riparian
Figure 18. Habitat classifications at sites with Cerulean
Warblers in Mi: 4. Numbers of individuol Cerulean
Warblers recarded in each kabitat type are noted above
the bars. "N egrals mumber of occupied sites with
habitat data reported by CEWAP participants.

¢ 2 oL
@
Figure 19, Predominant tree species reported at occu-
pied sites in Missouri. "N equals number of sites with
iree species reported by CEWAP participants.
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Nebraska
CEWAP participants surveyed 1site et the Fontennelle
Forest in Sarpy Cousty, where they nofed | Cerulean

Warbjer. This site way in a riparian forest slong the Mis.
souri River dominsted by bur oak and hickory.

New Jersey

I New. Jersey, the majority of our data canie from
John Benzinger, who conducted CEWAP surveys in
1999, and Denuis Miranda of the NJ Conservation foun-
datios. in nddition, Benringer conducted surveys fof the
NJ Endangered Species and Nongame Program of the
Division of Fish and Wildlife, and we gratefully so-
knowledge Amanda Dey for sharing resulfs of thess
earlier surveys, Their quantitative assessments do not
strictly follow CEWAP protocols, but provide a similar
picture of habitst use ln this region. Much of the fol-
lowing sceount is from Mirands (in litt, aid pers. comm.}
and from Benzinger's reports to the siate sgency.

In recent years, the Cerulean Warbler is & commion
breeder alosg the Delaware River, which divides this
State from Pennsylvania (Map 20). From the Delaware
Gap north to Port Jervis, N, the Cenilean Warbler is
found along the riparian corridor of the Delaware River,
The birds tead to use mature decidiious stands of oaks,
tulip popldr and sycamores as thelr prime habital, The
density of Cerulean Warbler along the Delaware River
is impressive, with singing males found within several
hundred feet of each other,

An extengion of the Delaware River population has
eolonized the Stokes State Forest, High Point State Park,
the Flatbrook-Roy Wildlife Management Area, and the
Walpack Wildlife Management Area. Often the Cerulean
Warblers earve their territoties adjacent to or in the vi-
cinity of takes such as Sawimnill Lake at High Point State
Park and ponds created by beaver setivity. Despite the

of extensive forests, the Cerulean Warbler has
abwdmm!ymthmhghlmdsﬂmnmthebdﬁm
River gorrider.
‘The Cerulean Warbler ahe ocours in isolated spots
in forested dry tid iated with a forest
openings. This Babitat prefareme is infrequently used,
with isting of 2-3 singing males
mdmmﬁn&yn&mﬁoﬁm but mote scattered from
each other than habitst used along riparian corridors
Site fidelity is q ble gince an pied site may
be used ons or two years sad then go unused in subse-
quent years.

!Mheﬁ‘ hlsnd: hi i f New Jer-
sey, the Cerulean Wub&er has aiwnys been an encom-
mon breoder along small rivers and streams and 10 &

Map 20. Ceruiean Warbler populations in

of shes where ceruleans were found in close geographic proximily, These do not
necaysarily mateh specific areas listed in the corresponding state table.

New Jersey, Polygons represent clusters
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lesser exten on dey tidgetops. Swish colonies somposed
of 2-3 singing males were the most commion ohcotn-
ter: Some sites ke Dusker Pond in the Newark Water-
shed and the Rockaway River in the Jersey City Watet-
shed held small colonies for years duting the 1980s.
Today, the Cerulean Warbler is fast disdppenring a5 2
breeder in the Highlands despite plonty of exiensive
forests, with patch sizes up to 6,000 avres. The incrsased
rarity results in seonrrencss Iinited to single birds or
pairs in isolated areas and far from other known breed-
ing sites. The Cerulsan Warbler has the greatest con.
centration in the Highlands on Hambuty M in ridge

South of the Delagare Water Gap aid Norfiiern High-
tands, Corulean Wihlavs oceur in a fow; isolated emall
populations. Most notable of these are the birds at Bulls
Island State Park, which occupy mature syosmrore fore
est in the Delaware River. Small numbers wers also
found in the vicinity of Jemy Jump and Allamuchy
M State forests, long Shades of Death
Rd. (Warren Co.) and the Poquest River near Tranguil-
ity (Table 12).

Benzinger noted the overall bimodal distribution of
Cerulean Warbler habifats in New Jersey, as in other

heastern states. Roughly haifof all individuals found

of Vernon and Hard, hips. O ing in dry  were
ridgetops near small lakes and ponds and along small
streams, the Corulean Warbler is found inlocally dense
colonies; sometimes 56 pairs can be found ina 1/2 mils
strétoh of stream or woods road. They are fouad in small
openings of the canopy or in dense stands of primarily
deciduous trees snch as maples, tulip poplars, and snks.
The greatést concentrations oceurs in the more remiote
amsofﬂnmburngmafhrfmm!omteﬂgzsmd

d with strips of siparian forest along the
Delaware river, Big Platbrook Creek, or other major
tributaries (Figure 20). Although CEWAP tree data were
Mpmﬂedﬁomspaeiﬁcm,mmmfom
Theother
hbmmwmtb’mdmmlmmmsxm
and ridgetops, dominated either by mesic mixed oak
forest or drier oak-hickoty forests. As elsewhers in the
region,; varions oaks (sspecially rad odk and white onk),

seemingly preferring deep forest interiors. An
25-30 pairs can be found on Hambirg M i

maples (especiall mdmnp.le), white axh, and tulip tree

Additional surveys in the northem Highlands region
by Benzinger and Miranda specifically targeted previ-
ously known sites 4nd documented their recent disap-

or rarity. of former ine
cludekx_ d State Park, G d Lake, Cands

dsite. Itis likely that high

bers of Cernleans in the ds of the Kittatinny
Monuntaing results from their closs proximity to the
Delaware River—-similar upland and strearnside habitats
ﬁrther east are unoccupied.

Reservoir, Dunker Pond, and Saffin Pond. Areas fur-
ther cast, especially adjacent to the Sterling Forest on
the NY border, need to be more thoroughly searched in

further notés the propensity for Cerulean
Warblers to dpcur at or iiear forest edges, especially near
ponds, swatips, o at the border between a forested slope

the near future,

and noneft d river vallgy, Along the Delaware River,
birds were sometimes observed in open-canopled

Table 12. Imp arcas for breeding Cornlean Warblers in New Jersey.
Nusther
aof birds Site location County (3 Habitat (5) Eleyation (fi}
40 High Point State Park, Stokes State Forest Sussex Dry ridgetop, upland forest1300-1500
30 Worthington State Forest fo Warren Riparian, mesic slope 100500
Milibrook (Del. Water Gap)
25-30 Hamburg Mountain and vicinity Sussex Dry slope, lake margin ~ 1300-1500
20 Delaware River—Oid Mine Rd. Sussex Riparian, mesic slope 200-500
12 Bull’s Island State Park Hunterdon Riparian, Hver island 75-100
10 Wallpack WMA, Big Flatbrook Creek Sussex Riparian, mesic slope 200--500
S- Jenny Jump State Forest, ‘Warren Upland forest 7
Shades of Death Rd.
3 Pequest River, Tranquility Watsen Ripariai L 850
2 Wanaque Wildlife Management Area Pagsaic Upland forest 1300
5 Alfamuchy Mountain State Park Warren, Sussex  Upland forest 900~1000
5 Wawayanda State Park Sussex Upland forest 1100--1500
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patches, he appasent sits of abandoned homesieads of
. Furtls asveral pied areas along the
Delawate represented forest strips within grasshand or
shrubland habitat, yugpesting that stuctitre of the frest
canopy was more important than extent of habitat
patches in this region. Virtually all occupied sites were
in forest with canopy beipht > 15m.
Atpresent, the vast majority of Cerulean Warblers in
NI are on public lands, both state snd foderally owned.

_  Although these areas are under protection from
largesoale disturbance, specific management gaidelines

for Cerulean Warblers do not exist, and important
habitats (s, strips of riparian forsst) are potentially
vulnerable to recreational development. A important
exception is in the Nerthern Highlands region, where
most birds occur o private lind. In particular, the largest

" . H Ry fsitaes 3

pog ansburg
+ 3 by devel A irandal

o

0 NJ Habitats (N=159)

|

Numbar of occupied sites:
S

VR

Figure 20, Habmclmwmfom al sites with Cerulean
Warblers in New Jersey. “N” equals number of socu-
piad sites with habitat deta reported by CEWAP partic-
ipemts.

New York

The Atlas of Breeding Birds in New York State (Andtle
and Carrol 1988) reported Cerulean Warblers from 279
{5%) atlas blocks statewide. The bulk of the distribu-
tion was reported from the Lake Ontardo Plain, with
scattered populations south into the Pinger Lakes, slong
the Southern Tiet, and in the Hudson Valley and High-
lands. Asadrie dewa] s well as Bull (1974) discuss

the separate of Cerulean Warblers into New
York from the Grest Lakes to the west, and from New
Jorsey and Pennsylvania to the south.

CEWAP parti documented 1,086 Cerilean
Warblers at 246 (86%) of 286 sites surveyed in New
York State (Map 213, Several areas proved to be impot-
tant; however, four stand out becavse of exceptional

For 215 sites reporting tree species, the most com-
monly reporied trees included maples, cottonwood, and
oaks. Other impomm tm speciez at occupaed sites in-
cluded jes, Amictican
beech, black locust, and syccmore (Figure 22). Ina
breakdown by region of me state, bomsmlmd s:tes in
the My X region were domi

d, sil dred maple, and green
ash. Slm:nm}mdmnﬂlghlmdswmpmnﬁlywhm
ican beech , and agh, wh sisss
sleagﬁxe Hudson Rivet e d "
a3id sycamore. Sites in the Allegany wgim were domi-
pated by white oak, red oak, chestiut oak, sigar maple,
black cheiry, and white ‘ash. Cerulean habitat along

pumbers of birds. These include: the M Na-
mmlwad&fsknﬁzgem%yne Seneu.mdcxw&l
; the Alleghany River-Sal region i

Csttamgus County; the Galen Wildiife Management
Ammechty- wisd the Jroquois National Wild.

areas sccounted for 626 {58%) of the Cerulesn War-
blers counted in the state (Table 13). Other important
areas inchided several sites in the Hodsen Highlands of
WNW?«&MSMMMW

0:'2403;mwhofehabxmdm were reported, 184

(77%) were classified as bottomland/riperian. These

land/riparian sited ‘%4’773(74%)0!‘

the Cerulean Warblers observed. Forty-six sites were

classified as dry slopes, accounting for 222 (21%) ver-
ufean observations (Figure 21).

—

»n

Sal Creek in Tompking County consisted of s di-
verse forest with syeamores, cottonwood, #nd black lo-
cuist in the floodplain and red oak, basswood, and maples
on the surronnding slopes.

Most of the Cerulesn Warblers in New York occur
on publicly owped lands, with the largest populations
on National Wildiife Refuges, State Parks, and smc
Wildlife M: Ageas. An imp is
the Salmon Creek population, which exists entirely on
private lands. Following initisl CEWAP surveys; how-
evier, the Jocdl Finger Lakes Land Trust became inter-
ested in thifs site and has subsequeitly acquired several
sections of prime Cenilenn habilat from willing sellers
‘The National Audubori Society of New York contrib-
uted to the conservation of this site by designating it an
Important Bird Area and providing support to the Land
Trust. Neatly every site with broeding Cerulean War-

(Continsed on page 34)
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Map 21. Cerulean Warbler populations in New York. Polygons represent clusters
aof sites where ceruleans were found in close geagraphic proximity. Thase do not
recessarily mateh specific areas listed in the corresponding stats table.

Map 22. Cerulean Warbler popul

{ Wildlife Refuge.

- blers i Nedv Yorioitate ha bhen Besignated 15 n -

pemnt Bird Mu(’Wnih 1998).

antezuma Watlands Comples. Probsbly the most
comptote survays me conducted on and near the
Montezuma Nations! Wildlife Refuge in central

Montersing siikiands haiplex (cutlined 5K bius
on Map 4). The Issgest number {87 males) was found et
Howland Island Wildlife Mansgement Arpa, 77 males
were found in a band from Mays Peint Pool area wes:-
MMWMW&&&M&WWMM

WY (Map 22). Bmswmncyedmszmmlmdnr- Re 20 sod i NWRH 4 Note
ﬁﬁcwmbymoc, Bmi ofthe  thstthe wim%cuﬂhms,hd:ecm
tatler forested wetlands in the ropion. The 420+ males Wﬁmmwnlmamommﬂm
fo:mdmwnmﬁ;mdlamdymfommmewf far habitat alon dydekiverhﬁwtddzﬁmﬂbuds
which lie int the LIS mﬁxﬂm were found g the
Tuble 13. YoporimbiSheas fo bresding Cerulaces Worblers in New York "~ <l
Number ce i 5 B .
of birds __ Siié lokation - County (3) Habitat (5 Elevation (f)
325 Montezitma wetiarids complex Wayne, Seneca, Bottoriand, tipatian . 1}
Csyuga N
116  Alleghany River-Sal region O Riparian, dry slope 1350-2200
95 Galen Wildlife Manapement Area Wayne Riparian 7
90 Trocuiois NWR, Onk Orchard WMA,  Genesee, Orleans  Riparian, swamp forest £30
and vicinity
63 Sabmon Cresk Tompki Riparian, mesic slops ??
51  Allegany State Park and vicinity Cattaraugus Dry slope 14002000
48  Tonawands Indien Reservation, CGencsee Riparian, swamp forest 656
33  Bear Mountain State Park Rockiand Dry slope, bottomiand 300-1000
26  Castieton Island State Park R laer, Greene: Riparian, river islind 0
20 Letchworth State Park Livingston Ripa:;hn ”
20  West Point Militery Reservation Orange a4 kel
19  Murray-Hulberton Area Orlezns Riparian, swamp forest 395
15 G go Creek Onandaga, Mad Riparian, swamp forest 385
NY Habitats {(N=240) NY Tree Specles (N=215)
2004 m 00
£ w imw
I "
]
5
§_ L2 ]
Sotomeny Dy Mesicupiand ¢
= R LSO
Figure 21, Habitat classifications a1 sites with Cendean v"‘j f
Warblers in Naw York. Numbers of individual Cerulean

Warblers recordod in each habitat type ave hoted above
the bars. “N* equsls number of occupied sites with
habitor data reported by CEWAP participants.
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Figire 22. Produminant tree species reported at occu-
pled sites in New York. "N equals number of sites with
tree species reported by CEWAP participants.
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Observations of singing birds at Montezuma NWR
(N = 235} showed heavy use of red and sifver maplos
(44%), cottonwoods (28%), and ash (16%6) (Figure 23).

nmmmotﬂmﬂmmmmmmw

blocks of palustrine forest dominated by

maples aﬁdoomwocdx (shown in megents within the

acquisition area on Map 4). These forests exist primarily

along canals and nafural channals of the Clyde and

Seneca rivers mdmcmnismmﬁﬂemwp:bybm
Areas with many Corul i

birds were looated nt Stier points slong the Blus Ridge
Parkwny, on the Chsosh Renger District of Nantabaleh
Netioial Forest, sud ot White Ok and Wasrior Mous.
tains in Polk County. Onby 3 birds were located in Great
Smoky Mountains Netional Park. Finally, recent sur-
vez&nlongthekoumkumm“wnded10un}m
ors,

OF27 gites yeporting habitat dats, 13 (50%) were clas-

sified as dry slope, while 9 (33%) weee in tiparian ar.

eas, OF the 75 Cernlenans reported frony thest 27 sites,
53 (71%) were in dry slope habitats, and 11 birds each
were in riparian and cove forcst habitats (Figure 24).
Upland sites long the Blus Ridge were dominated
by caks (white vak, scarlet oak, chestrat oak), hickoties,
nd tulip tree, whereas riparian forests where Ceruleans
occur along the Roatioke River were doninated by
sycsrmore, cottonwood, and green ssh (Figure 25),

Jarge trees, incladi ds and swamp TR:. ‘g: R LIRS
white oaks reacliing 30 to 40 in height. Some of these Tuble 14. In'npom&l '}‘umng Cerulean Warbiers in North Cavoling.
e ndoubiedly ds okt the pcod ofbarg caal Noamsber [
of trees m&m@mﬁmanmwﬁ : . of birds _ Site locdtion Couty (s) Habitat (5) Elevation (fY
trees). Some areas with Ceraleans were in younger Magles  Coftoriwesd Ash Ottior 60 Biue Ridge Parkway, Buncotbe Dry slope, 3100-3700
forests (espenially red maple but these teaded Pisgah Nativon! Forest moist cove forest
to be adjacent to aress with tatlertrees, Additional tracts  Figure 23. Tree species wadbymgnnnglean War- 10 Cheozh Raager District, Grabam Diry slope, moist-cove forest ke
of seemingly suitable habitat, most notebly in the blers in the Mc plex, central NY Nantshalah Natiooal Forest
mﬁmwmmm turmed up fow or 10 White Osk snd Warrior Mounisins  Polk 7 2000-2400
. 7  Renmioke River Halifax, Northampton Riparian 50
North Garolina 4 - Fiat River Bluffs Durham Riparian 500
LeGrand (1979) indicates that ceruleens are “rare”  CEWAP surveys yielded 109 birds at 39 (93%) of 42 3 Blue Ridge Parkway Ashe Cove forest . 3200
and “local idents” at lower ek in  sites(Map 23). By far, the most important site was along 3 Naptahaloh Lake, Nantahalah Macon ” kid
mountains and along the Roanoke River in the constal  the Biue Ridge Pardivay in Buncotibe Courity, where National Forest
plain. 60 (55%) Ceruleans were noted (TabL 14). Additionaf 3 Great Smoky Mountains - Swain, Haywood 77 7
National Park
2 Stecoah Gap, Nantahola NF Graham Dry slope 3165
2 Chunky Gal Mountain Clay 7 3400-3800
2 Doughton, U18. 21 Witkes ” kd
2 Gt Rock Park ' Ruthorford n 7 -
NC Habitats {N=27) NC Tres Speclas (N=27)

53

Dry siope Riparisn ~ Molist covs forest ’ &‘@f &9 @ff

Figure 24, Habitat classifications auim with Cerulenn

Warblers in North Carofina. Ni of indivichial

Cerulean Worblers recorded in each habitat type are  Figure 25, Predominant tree species reporied at occi-
noted above the bars. “N” eguals number of oceupied  pied sites in North Carolina. “N” equals monber of sites
sites with habitat data reported by CEWAP participants,  with iree species reported by CEWAP participanis.

—— -

35 16

Mup 23 Cemlaan Warbfar populaﬂom n Mm& Cuarolbu, Polygcn.v mprxm:t elus-
ters of sites where ceruleans were found in close geographic proximity, These do
not necessarily match specific aveas listed in the corresponding state table.
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Ohio
mwm)mmemmmgmmmgwa
atlas information fior Olido: “Peterjohn and Rice (39913
rolate the and abund: of Wt
blers in Ohio to the occurrencs and abundance of hard-
wood forests. The birds cocurred on-51% of priority
blocks statewide, They were very frequent in physic
ographic areas of the state with relatively large amoutits

of forest, e.g. 67-89% vl blocks in the different portions
of the Allegheny Platean. In'the heavily farmed Till ang
Lake Plain regions, they were encountered in only 21~
M%UEWM”CEWAYWWWM
mainly in the northeast and of ths state.

CEWAP snrveys 26#0&'&&!&:!62{79%)
of 78 sites visited (Map 24). Twe of the most important

S

Map 24. Cerulean Warbler populations in Ohio. Polygons represent clusters of
sites where ceruleans were found in close geographic proximity, These do not nec-
essarily mateh specific aveas Hsted in the corresponding state lable.

Table 15, Importas areas for breeding Cerulean Warblers in Ohio.

Namber
of birds  Site location County (s) Habitet (5) Etevaiion (f1)
56 Shawnes State Park and Forest Scioto Dry slope, tiparian 750-1100
45 Lake Metroparks Lake Riparian, dry siope 650-1160
34 Zaleski State Forest/ Lake Hope St. Park  Vinton Mesic slope, dry slope ?2?
32 Hewett Fork, Waterico Township Athens, Vinton Dy slops, mesic slope 7?
29 Cuyzhoga Valley Nat, Recreation Ares— Cuyahioga Riparian, dry siope 630-650
Brecksvills Reservation—— Sutnzmit
Cleveland Metroparks
14 Uteh Ridge, Wayne Netional Forest—  Athens Mesic siops, ripsrizs 7
Hocking River .
12 Wayne National Forest-—Ludlow, ‘Washington Dry slope, mesic slope 6601200
Independence, Lawrence Township
8 Clear Creek Vallsy Hocking/Fairfield Riparian 7
7 Marie J. Desonier State Nature Preserve _ Athens Riparian 77

37

; “‘ﬁqumwmofmm—msm

State Pack and Forest in Scioto County, with 56 birds,
snd Lake Metroparks in Lake County with 45 birds
mxsxwm‘wmmmmmw

umbers of Ceriilésns, with a chister
wﬁmw&emﬁmﬁmhmm
Athens Counties supporting 66 birds and several soo-
ma:;w:yuomum‘ | Forest reporting at least 26 in-

8.

« 5 ++0f 62 sites with known habitat conditions, 27 (43%) -

were classified ns riparian/swamp forest, while 18(29%)

OH Habitats (N=62)
y

Oy slope

Ripariary Meslc
swamp forest slope

Figure 26, Habitar dlassifications at shtes with Cervleon
Warbiers in Ohio. Numbers of individual Cervlean War
blars recorded in gach habitat type are noted gbove the
bars. “N” equals number of occupied sites with habitat

and 17 (27%) were classified as mesie slope snd dry

slope, respectively (Figure 26).

Fmssmmmmmmmm
mou species includad onks, maples, and sycamore (Fig-
ure 27). Dy slope habitats in southiotn Ohio were domi-
mdbydwsmmk;mktoak,w!ﬁ!eu&mdhiakw
ries, wh mare mesic tpland gites had
Mn&mph.mﬂmmbw&,mdsmnﬂip
tree. Riparisn sites in north Ohio were pri
sycamore forests with some cottonwood, tulip tree,
walnt, and maples.

OH Tree Specles (N=55)

L]
A4
25

24

Number of aceupled sites

& & f & «’{;f &
Figure 27. Predorhinant Jree species reported at veew-
pled sites in Ohto. “N* equals mamber of sités with tree

data reporied by CEWAP participanis. species reported by CEWAP participants.
Pannsylvania

The Atlas of Breeding Birds in Pennsylvanin Hills phsysi thic area of south PA, another
{Brauning 1992) reported Cernlean Warblers from 836 Mwemintbewm%ney,mm“mumx
(17%) atlas blocks statewide: Ceruleans were | were d through the Allegheny Platean and Pied-
ﬂmmﬂywerymmtyhsmom.mwmm mwmmmmmm%mwmgh-
wete most frequently observed in the so coriter- landp witha large population in

(Pittsburgh Platean). CEWAP surveys were focused
msinly in the south-central aud southwester portions
of the dtate, with additional coverage along the Dela-
ware River Valley in northeast Pennsylvania,

CEWAP surveys tallied 548 Corulean Warblers at 182
(89%)01‘2()6&!&:%%925) Nosing!umwm

the

e state p!

ever, several sites supported more thm 25 Cemlm
These included the Juniata River Valley in Huntington
and Bisir counties, Delaware River Valley in Pike and
Monroe counties, Motaine Sate Park and Jennings Bn-
vironmental Center in Butler county, and Petet ’s Motns
tain State Game Lands in Dauphin County (Table 16).
Ronghly helf of the Ceruleans found were in the Chio

g nlimber

a8

northwestem New Jersey, tad the small population at
Allogheny Reservoir is slse probably much latger and
vontiguous with the Alieghany State Park area popula-
tion in New York. In extrerse southesstem Penngylva-
nia, the sall mhﬁmdngmc:xycma
emmiguuuswlﬂusmﬂnr number of birds found in ad-
Del Undoubtedly many more Cerul
Mlﬁs oceur throughout Pennsylvanis, in areas not
searched during CEWAP.
Habitat data were reported for 178 of the
Pesrisylvania sites. Sixty-eight sites (38%) and 178
individual Cerulesn Warblers (33%) were in riparian or
other bostorniand habitats (Figure 28), with an additional
155 birds {28%) at 57 dry slope or ridgetop sites.
{Continucd on page 41)
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Map?&Cmdm%&&, P !m lvanti " : elus.

tasofsmwkmmdemmﬁummdmgwgmphicpmﬂmfm These do

5ot necessarily match speeific areas listed in the corresponding stite table.

Table 16. Important aracs for breeding Corulean Warblers in Py f

Nuntber

of birds  Sige location County (5) Habitet () Elevation (f)
42 Tuniata River and vicinity Huatington, Blair Riparian 740-830
40 Delaware River Valley Pike, Momrse  Riparian, upland 335-950
37 Moraioe State Park Butler Dry siope, lake margin ~ 1200-1550
32 Jennings Eavironmentsl Center Butler Dry slope 1220
29  Patet’s Motntain and State Game Lands  Dauphin Dry slope, lake margin 7001320
23 Brady's Run County Park Beaver Dry slope 1000
22 Forbe's State Forest and vicinity Faystte Dry stope 1500-2700
20 Duff Park and Boyce Park Westmorelsnd  Dry slops, riparian 9401360
20 Ten Mils Creek and vicinity NE Greens Riparian, dry slope 820-1000
19  Sewickley Heights Park Allegheny ” ) 900
18 Ryerson Station State Park and vicinity W Greene Ripartan, upland 10001200
17 Michaux State Forest Adams, Dry slope 1475

Cumberland

15  Crooked Creek Lake Park, Cochran's Mills  Armistrong Dry slope, ripatian 840
14  Delaware State Forest areas Pike, Monroe Dry slope 1800-2000
11 Lower Susquehanna River York Riparian 225-325
1} Harrison Hills Pack Allegheny Dry slope x4
10 Ohiopyle State Park and viciaity Fayette Dry slope, mesic slops 19502135
10 Kinzua Bay, Allegheny Reservoir Warren, McKean Dry slope 500
10 Perry, Dunkard Township SE Greene Riparian 16001100

st

39

Tt most commonly seported tree species at 172 oo~
ciapied sites inchuded anks, mapies, and syiamore (Fig-
ure 29). Riparian sites thronghout the state were dotni-
nated by sycamores, with black cherry, black locust, tulip
trée, white esh, and maples frequently reported. Dry
PA Habltats (N~178)

142

Masic upland

Fipartan Dy
bottomiand siope

Figure 28. Habitat cimiﬁmﬂm o sites with Cerslean

Biarblers in Pesnnsyls of individual Cer-
ulean Warblers rocordad in each hubitat type are noted
abova the bars. "N equals nismber of occupied sites
with habitat data roported by CEWAP participants,

epland sitex reported white cak, red ek, black cherry,
atd maplss as the most frequint trees, whereas various
combinations of maples, oaks, tlip tree, and cherry pre-
Gominated st mesic upland sites.

PA Trae- Specles (N=172)

1%

Numbar of acoupiod sttes

CISES S

Figure 29, Predominant tree species reported ot oceu-
pied sites in Permsylvania. “N* equals wumber of sites
with free species reported by CEWAP parficipants.

Rhode Island
No birds obaerved,

Sauth Dakota

CEWAP participants observed 3 ceruleans at two lo-
cations in South Dakota. Two birds were noted at New-
ton Hills State Park in Lincoln County and | bird was
observed at Woabay National Wildlife Refuge in Day

< e

County. The Newton Hills Park birds wore m 100+t
canopy riparian forest d by ood, silver
maple, i, and ash, whereas the Wusbay NWR bird
was in swamgp forest of oaks, basswood, and elm.

Tennessee

The Atlas of Breeding Bivds of Tennessee (Nicholson
1997) reporied Cerulean Warblers from 14% of *prior-
ity atlas Blocks™ statewide. Miich of our dats from Ten-
mmsmﬁdﬁby!vtcﬁw ‘Welton of The Nature
C d i surveys of sev-
etaiporﬂmsofﬁumw CEWAP surveys yielded 1,210
birds at 485 sites (Map 26).

By far the most important region in the state for
Ceruleans is fhe Cuberland M of Carsiptielt
Scott, and Morgan Countizs, northwest of Kroxville.
In particutar, the Royal Blue Wildlife Management Ares
(42,000 ac) supports at feast 430 birds and Frozen Head
State Park {8,000 ac} and vicinity supports at feast 142
birds (Table 17); these represent the only two areas of
publicly owned lands within this large mountainous
region. Undoubtedly, many more Ceruleans ocour on
private lands not sirveyed. Birds in thig area were found

om———r
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in mesic upland forest dominated by osks, hickories,
and tulip poplar, mostly between 2,000 fi. and 3,000 ft.
elevations.

Another very insportant area is the Center Hilf Lake
region of DeKalb and Putnam Counties in centesl
Tmm In this s«. most Ceruleans were found along

bty shste ad fing hills,

1mludmg Edgar Bvins State Park, Floating Mill, and
Mine Liok Creek. A significant but unknown proportion
of fhese birds were on public recreation area Inod owned
by the Army Coxps of Boginedrs: In summet’ 2000, an
additional 34 hirds were located on the escarpment
further north in Putnam County. These latter individuale
were in relatively young forest, where talter tulip poplars
formed an uneven emergent canopy (Welton, pers.
comm.).

{Continted on page 42}
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M-p 26, Camim %rbla' pule

inTe Pty t o

represen
of sites uﬁmw&dmmfomdbwtnmgwwﬁmpmﬁm These do not
necessarily match spacific aveas listed tn the corvesponding state table.

Table 17, Important areas for breeding Cerulean Warblers in Tennessee.

Number

ofbirds  Site location County ()~ “Habitat (5) Elevation ()
' 430 Royal Blue Wildlife Management Area  Campbell, Seott  Mesic slape 2000
and vicinity
142 Frozen Head State Park and vicinity Morgay, Scott  Mesic slope 2100-3200
238 c:e;m Hmdg;m, Bdgar Evins State Park  DeKalb, Puteam  Mesic slope, dry slope B00-900
Vit

75  Chickasaw National Wildlife Refugs Leuderdale Riparian, ywamp forest 240-250

54 Mesman-Shelby Forest State Park, Shelby Upland, bottoniland 240-300
Mississippi Delta

32 Cheatham Wildlife Management Area  Cheatham Dry slops, mesic slope 500725

28 Natchez Trace Park Nationat Park  Willismaon Dry slope, mesic slope B65-900

25 Mill Creek Rd. Putnam Dry slope 1100-1350

15 Rselfoot Nations! Wildlife Refuge Hayward, Objon Bottomlsnd . o 290

12 Bear Knob Overton Dry slope 1360

11 Westvaco Timberlands Stowart Dry slope, mesic slope 475-600

A third important region of the stafe for Ceruloan
Warblers is along the Mississippi River, where relatively
laege numbars were found af Chickasaw Nations! Wild-
life Refuge (75 birds) and Meemati-Shelby Forest State
kammh omehis(Mb&ﬂs) Bm#c&m

The Cerulean Wasbler population in the Northern
Cumberland Plateau region of Tennessee represenits the
single langest concentration of this species reported from
anywhene within it's range (see Table 1), Bven though
miany of thess birds ars o state-owned land, Melinda

NWR fand b

d forest d
byomfaaweods Additional individuals were found on
mmum&mmnmmm

Mmmmm&mmmm
reported bubitat conditions
(Figure 30). Tbmummmmmmwﬁ%d@-
ulean observations, wheress dry slopes supported 20%
and riparian/bottomiand habitats sccounted for the re-
maining 13%.

For 87 sites whete tree species dats were eported,
the most frequenitly observed species included caks
{mostly white oak and scarlet oak), hickories, and tufip
poplar (Figure 31). Bottoeland hardwood sites wers
dominated by 4, Ameri

Y and
talip-poplar.

TN Habitats (N=467)
740

242 157

Mesie Dry Ripadary

siope slope Hotiomland
Figure 30, Habitat classifications at sites with Ceruledn
Warblors in Tennesses. Numbers of individual Cervlean
Warblers recorded in eack habitat type are noted dbove
the bars, “N* equols number of occupivd sites with
habitat data reported by CEWAP porticipants.

Welton isl threats from serface mining in
Nﬂmkoyalmueuvﬂ.owmwtdmb)&mgo-
nient Ares ed d by the Ti Wild-
tife R Ageacy. Tt Valley Awthori

(’I’W\).bowwu,mtfmsuﬁaem&mm!ﬁmam
Tand snd is currently exercising those rights, A min|
mﬁ!wwmméembﬁlmmmdi-
rectly impact 600 acres. A 100 atre clearcut in prepars.
denformnmgwoomuedmsmmbetm Dis«
cussions with TVA are carrent]
u»tdmabﬂityo{pmwdmgwifhﬂﬂsnﬁnmgpemn
and future permits on Royal Blue. The future of Cer-
ulean Warblers on vast acreages of private fand, such as
large aress owned by Champion-International, are even
Ore uncertin,

TN Tree Species {N=87)

Numbar of oscupied sies

. «yfg}f

Figure 31, Predominant tree species .mparfed‘ al oecu-
pied sites In Tenmesses. "N equals mimber of sites with
tree speciss reported by CEWAP participanss.

Virginia

The Virginia Breeding Bird Atles Project recorded
Cegulean Warblers on 88 blocks in the west-
erh and nerth iy, dnd Shenandsah Valley,

CEWAY participants docimented 152 birds on 64
{61%) of 106 sites visited (Map 27). A majority of birds
found were clusterad in three portiotis of the Blue Ridge
~— the Pocosin Citbin aréa of Shenandoah National Park
with 30 Ceruleans, the Reeds Gap-Humpback Moun-
tain area with 27 birds, and the north section of

42

‘Shenendoah National Park and Appeischian Trail north
of U.S. Highway 522 with a totat of 44 Ceruleans de-
ected (Table 18). An additional 20 Ceruleans ave esti-
Toated to ocour on thie Clinch Ranger District of Jefferson
National Forest in extréme wosteri Visginia, Undoubt-
edly rany more Cerilean Werblers occur in unsurveyed
portions of the Northern Cumberland Plateax and on
the Ridges west of Shenendoah Valley.
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For 60 sites with reported habitat conditions, 41 (68%) Fm 61 sltes v;mm tee s,pmm data were. reported, 8+ VA {h=st 4 VATree es (N=61)
were classified as mesic cove forest and I8 (30%) dry ded species were oalks (mogtly
slope. Mesic cove forests supported 67 (46%) Cerul rtharn red osk, oh oak and white gak), maples ©

whils dry slope forests supported 78 (53%) (Migure 32).  (mostly red maple), and hickories (shagbark and moun-
The only birds found away from the mountain ridges tain hickory), with tulip tree, white ash, and black lo-
wete two individuals at Riverbend Park on the Potomac  eust also frequontly reported (Figure 33).

River, in d-silver mapie-boxelder forest.

Number of ocoupled sitas
Number of cctupisd shes
B

Masié cove Dry Riparian
forast siope

f f (S’dl s&»d’ v‘y ﬁ
Figure 32. Habitet classifications t sites with Cerulean « &
Warblers in Virginia. Numbers of individial Ceviloan .
Warblers recorded in each habitat type are noted above  Figure 33. Predominant tree species reported at occu-
the bars. "N equals mtimber of occupled sites with  pied sites in Virginia. "N equals number of sites with
habitat data reported by CEWAP patticipants tree spectes reported by CEWAP participants,

Vermont
’l‘he.was @'MEM@" mmm(m}imn 1985) W’ym.m:iwwme@mbwbmder hada smg
anly two gtlss bl ing Cernléan Warbler, and s third locstion was obtei
CEWAJ’ parﬁcapm observed only 1 individual on  via Chris Rimmer througb the Vermont birding Hetserve,
1 of 3 sites visited in 1997 and 1998, The bird was ob-  All known sites in the state are along the east shore of
served along the Lamoille River near the town of Miltoss . Lake Champlain (Map 28),
in Chittenden County. In summer 2000, howéver, the

Map 27, Cervleen Warbler populations in Virginia, Polygons represent clusters of
sites where ceruleans were foind in close geographic proximity. These do not nec-
essarily mateh specific areas listed in the corresponding state table.

Tuble 18, baportant aveas for breeding Cerulean Warblars in Virginia.

Number
of birds  Sife location County (s) Habitat () Etevation (9
30 Shenendoah National Park— Greene Dry slope 27003200
Pocosin Cabin Area
29 Appalachian Trail, N. of US Highway 522 Warren Mesic cove forest 1200-2000 .
27 Blue Ridge Parkway-—Reeds Gap, Augusts, Nelson Dry slope 2332-3600
Humpback M. Area
20 Clineh Ranger District, . Lee, Scott, Wige Dry slope, cove forest  2420-3370
Jefferson National Forest
{5 Shenendosh National Park— Warren, Dry slope, cove forest 1950-2800
north section Rappabannock
10 Doe Creek ares—Rt. 613 Giles Dry stope 3100-3400
7 Blue Ridge Pariﬁwa?', Bedford Mesic eave forest 2610-2700 Map 38, Corulean Warbler p . Palygons rep
Flat Top Mountain (Jofferson NF) sitas where cerufeans were ﬁ)und in close mgmpklc pmxtmly
2 Riverbend Park Bairfax Ripacian 160 —

bt 44
43
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Wisconsin

Hamel 2000 reports the following regarding the Wis-
consiti Breeding Bird At&as "Bmsdmg Cerulean War-
blers ded as bable, or possible in
BS%GfEOMbiocks(ﬁhnxskmM)meyai
throughout the state, with most birds being found in the
southerst half of the state in upland kardwood oak-
hickory or maple-beech-birch forests (Jennifer Davis,

15 Maroh 2000, pers, comm, to Stephen Lewis).”

CEWAP surveys d in the southern one-

third of the state, howeves, Cerulens wers also poted
in the wmmmuné northeast portions of the state,
CHWAP participants tallied 174 Ceruleans at 59
(98%) of 60 sites surveyed (Map 29). Three sites sup-
ported more than 20 birds each—the Lower Wisconsin

Dot 2

Map 29, Cerulean erblsr lations in Wi

W F

of sites where ceruleans were fawm‘ in close prographic pmximlty These do not
necessarily mateh specific areas listed in the corvesponding state table.

Table 19, Important areas for breeding Ceruleon Warblers in Wisconsin.

Number

of birds  Site lovation County (s) Habitat (5) Elevation ()
31 Lower Wisconyin River Grant Riparian, mesic slope 620-740
24 Wyalusing State Park Grant Dry slope, mesic slope 650-115¢
20 Lake LaGrange ‘Walworth Mesic slope 883-1006
16 Lower Kickapoo River Valley Crawford Riparian, mesic slope 650-900
8  Kettle Moraine State Forest Jefferson Dy slope 880-890
8  Nelson Dewey Stars Park Grant Riparian 900
6 Blue Mounds State Park and vicinity Towa, Dane Mesic slope 1100-1400
5  Plum Creek Pierce Mesic slope 840-900
4 Kinnickinnic State Park Pierce Bottomiand 900
4 Qoat Ranch Rd. Eau Claire Mesic forest 1000

P

45

River snd Wyslusing State Pack in Qrent Cowity, and
Lake LaGrange in Walworth County (Table 19). Six-
teen additional birds were found in the Lower Kickapoo
River ares, just to the north of the Wisconsin River.
Of 56 sites with reperted habitat conditions, over haif
‘were classified a5 mesic upland forest, which recounted
for 104 (56%) of the Ceruleans observed (Figure 34),

W1 Habitats (N=56)

Mumber of occupied sites
3

Masie upland  Botiomiand Dey
forest tiparian siope
Figure 34, Habmr cla.x.nﬂmtfom at sites with Cerilean
Warblers in Wi af individuat Cerulean
Warblers recorded in pach habﬂat type are noted abova
the bars. "N equals number of occupied sites with
habitat data reporied by CEWAP participants,

+

The 20 bottomland riparian sites. supported 53 (31%)
birds,
For 56 sitas with known tree species, the most com-
1mon trees were ouks, mq:la.mdhinlwﬁw(!’ig\m%)
‘Black Watnut snd t i also were
pomd,lndhctfmﬂmdnpmmmeuoﬁenlmdcom
woods and elms,

IS S
Figure 35. Predominant iree species reported ut occu-

pied sites In Wisconsin, “N" equals number of sites with
tred species reported by CEWAP participants.

West Virginia

Hamel (20005 reports the follawing for West Virginia:
“Atlas work shows the birds to be widespread and com-
mon in the Western: Hills, scarce or.missieg in the Al
leghetty Mountains Region, and to occur sparingly the
Ridge and Valley Region. In the Ridge and Vallsy Re-
gion of West Virginia, the birds are Hmited to river val-
jeys. Birds wers recorded on 258 blocks in West Vir-
ginia (Buckelew and Hall 1994).”

CEWAP coverage way extensive in West Virginia with
sites located i most counties (Map 30). A particular effort
w2s made mguzvey state-owned parks and wildlife men-

ision of Drow Jones at the
WWWWMRWMW
vast areas went unsearched, and total Cerilean Warbler
populations are very difficult to determine,

n West Virginia, 1,124 ceruleans were reported from
254 (74%) of 345 sites surveyed during CEWAP. Nu.
rierois sites supoorted more than 20 birds, with the most
popnlated sites being the New River Gorge and Garden
Ground Motinfain ares with 94 Cerul found,

‘

out the Obio Hills physiographic ares, with smaller
populstions seattered through the Ridge end Valley, They
were rarely found in the large forested regions of the
Alfegheny Mountains, such as on the Monongahela
National Forest. Coverage was poor in the Cumberiand
Platexu region (oo sites surveyed in Mingo County) and
in the Panhande region.

A significant portion of the Ceruleans found in West
Virginia were on the many state-owned lands that were
surveyed, In all 28 tracts of state land supported 456
singing male Cernleans. Although this may be s small
fraction of the total state population, it may represent &
ressonuble estimats of the number of birds under po-
tential management or protection by the state of West
Virginia. Besides the Kanawha State Forest and Louis
Wetzel WMA, important state lands inclade Beech Fork
State Park (S0 pairs), Cooper Rock State Forest (23
pairs), and Ritchie Mines WMA (22 pairs).

More than half of the sites repotting habitat data were

lassified a¢ dry slope/ridgetop (Figure 36). The dry

Kanswha State Forest with 78 birds, Guyandotte Monn-
tain and vicinity with 78 birds, ind Louis Wetzel Witd.
life Management Ares with 65 birds (Tsble 20). Cer-
ulean Warblers wetre most widely distributed through-
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stope/ridgetop sites accounted for 700 (65%) cerulean
sightings. The remaining 35% of sites were nearfy
equally divided b moist slope/t bitats and
bottomland/riparian habitats,
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Map 30. Corelean Warblor p
ters mmmmmm@wmamwmmmm
@mm«@mﬁm@mm&ﬂ%%mpmmm

mmr la: Poly

The primary tree species noted

Caﬁm%ﬁmwmm‘

sychiores wers domi-

rant, with cottonwoods, white oak, red oak, various
maples; boxelder, tres, agd black Jocust also fre-
quently reparted. Dry slopes and ridgetops were domi+
nated by white oak, red oak, scarlot ok, chestit oak,
shapbark, mountain; snd pignut hickories, and red
muple, whereas mesic slopes and cove forests were

dominated b oal; red osk, sugarmaple, tulip free,
M%W@&MWM&@
‘oommon (Figure 37).

i West Virginis, cue field sssistants also collected
datailed data on W«mbyﬁnmmurtmm
Carulean Warblers {n 1997 Obseivations of foraging
and singing birds st upland sites (¥ = 150) indicated
frequent use (10-17%4) of chestit oak, red oalg, maples,

Higleories, and white oak, with leaser use of tulip tree, -

black oak; and 11 other tres spocies (Figure 38):

47

g Cerulean Warblers in West Virginla,

§o

Coumy (3) - Habltat (s} Elevaslon ()
Fayette, Raleigh™ Dry slops, riparian * 13303000
K Kanawhs. Moric cove forest, = 800-1500
: dry slope, diparian -
78 ey Raleigh, Boone, -~ Upland forest ., 2500-3230
Rk R Wyoming T T ,/p: -
€5 Louis Webzll WMA Wetel Dry sldipe, tiperian - 8231500
50 Béech Fork State Park Wiyne . Lake margin, dryslope 625940
50 - Nosth Bend State Park and Rail Teail, - Ritchie, Wood  Dry slope; cove forest, - = 700-1110
Mongtwood Park riparian
40 Greenbrier River drsinage Greenbrisr Dy slopes 2100-3500
and adjacent mountuing :
36 Fork Creek WMA— Boone, Linceln,  Riparian, mesic slope 875-1130
Little Cou! River aind vicisity Kanawha
2% - Muiphy Preserve Ritehie Maist cove forest, 9001085
dry slope, riparian
23 - Coopers Rock Stete Forest Preston, Mesic slope; dry ridgetop 2060-2280
Monongatia
22 - Rirchie Mines WMA Ritohie Dry slope 1600-1120
19 Dutch Ridge Kianawha, Clay ~ Dry slope 11350
18 - Suptos WMA Calhotn, Gilmer - Dy slope 9001000
18 Maxwell Ridge Doddridge Dry dope 1250
17 . Wallback WMA - Kanawha Ripacian, dey slope S40-1100 "
16 Sand Hill WMA Wood, Ritchie - - Dry slope, mesic slope - 1100--1300
14 - Rowleshurg Tunnelton Dry slops; bottomiand - -1525-2100
14 Cedar Croek State Park Gilmer Dry slope. 730-1228
13- Amberst—Plymouth WMA Putian Ripirian, mesie slope, - 560-1000
s “dry ridgotop
13 Rowlesburg—Lanrol My Preston Dry slope, bottomiand - 14402100
12 Mud River Boote Ripatian, moist cove forest 750
11 - McDonough Wood Dry slape, sesis slope 700420
11 Bluestose Stats Park Summers Ripatian 2200
10 - Panther State Forest MeDowelt Upland forest 7
10 Nathaniel Moustain Hampshire Dryslape. 2600-3000
.
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) mm Spesies (N=221)

- Drysiopsl  Mostokpel  Bottomiand/ ’ t
ridgatop cove ripuian, cf f M ssr
Figure 36. Habitet classifications at sites with Cerulgan

Warblers in West Virginia. Nimibeérs of fidividual Cer-

ulean Warblers rezorded in each habirat type are noted ‘ngmazz’m»ﬁmmspwmmpammm
above the bars. “N*” equals number of occupied sites  pied sites in West Virginia. “N* squals number of sites
with habitat data reported by CEWAP participanits.  with tree species reported by CEWAP participants.

Tree Species Use
{West Virginfa—N=150)

prerre fo

Flgare 38, Trees species used by Cerulean Warblers
Jor foraging and singing at upland sites in West Virginia.
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DISCUSSION AND CONCLUSIONS

The Cerulean Warbler Atlas Project produced a list
of several hundred sites that are jmp 10 this spe-
cies in every state throughout its rangs. Although these
represent a eritical first step in conserving key popula-
tions of Cerulean Warblers in each region, coverage and
somipleteness of the atles gurveys was highly variable
in different parts of the specivs’ range. In genersl, cov.
erage near the edge of the Cerulean’s range was prob-
ably: most complete and zceurste, For example, it ig
Tikely that most of the existing populations and sites
were identified in New England, New Jersey, most.of
New York, flinols, Alnbama, Georgig, and Minnesota,
In contrast, sites. identified in West Virginia, Peragyl-
vania, Ohio, Keutucky, snd much of Tennesses most
likely represent onty & small fraction of the populations
that achsally exist in these states. It is extremely diffi-
cult for us to 2ssess the tompletencss of CEWAP ia most
states without much further Seldwork and consultation
with local experts,

To tompare with numbers of birds found by CEWAP
partmpms, very crude estimates of Cerlean Warblar

Popuiation estisnates for & physiographic area are then
calcutated a5 the avesage landscape-level density (num-
ber of birds per route * effective area sampled by each
route) multiplied by the size (km?) of the physiopraphic
area. Note that landscape-level densities are not assumed
to be similar to species densities in naiform optinwm
habitats, but rather reflect habitat heterogeneity at larger
scales as sampled by BBS routes. Because the great
majotity of detections on typical BBS routes are ofsing-
hgmd@ltmmm&ewpﬂmm&m&dmved
from this method is P tbers of
breeding pairs.

- Applying this methodology produces a range of esti-
mtes for Cerulean Warbfers thronghout their range that

“is usually much hirger then that detected by CEWAP

(Table 21}, In faet a global population estimate of 85,000
to 214,000 breading pairs would indicste that CEWAP
foxmdﬁawamm%-ufmsmgbﬂs As expscted,

the Targest propartion of the total p ion oceurs in
mmmmx«mmwymmm
an gverage of 2 to 3 Cerulean Warblors are détected

total p can be caleulated from Breeding Bird
Survey reianve bl in ench physi hic. area.
The BBS may provide hndw!ml mﬂw estimates
that can be fation estimates

if the following uamnpﬂms are made:

. BBS routes constitute a random sample of the find-
scape;

habitats in question ave fairly evenly distributed

©

Iy onevery BBS route in the last decade. In West
Virginix alone, the total population is almest inl
mﬂ\e I&m.mdmvbec!m:owﬂmbpa{m In
hic areas near the periphery of the Cerulean’s
mg»z,hawem membewfbirdsm»dlsmwﬁy
different from that'zstimeted using BBS - for example,
Southern New England, Lower Grest Lakes Plain.
Our atlas is therefors most valusble in areas away
froma the center pf the species’ distribution. Populations

the reglon; and

ench bird species has a relatively fixed average de-
tection distance at BBS stops, within which 2 rea
sonable estimate of the imimber of individuals present
may be obtained.

An entire BBS route composed of 50 stops, each con-
sistinig of & 0.25 imil. (400 m)-redivg circular courtt, po-
tentiatly surveys roughly 25 kan? of hetsrogeneous land-
scape. Baged on a study by Buter and DeJong (1981,
we toay estimate the average maximus detection dis-
tance for typical forest birds to be roughly 125 m—for
thess species 2 BBS routs samples sn effective area of
2.5km?, }f Cerulean Warblers ane detected routinely out
o 200 m at each stop, the effective area surveyed is
increased to 6,3 km’.

w

sod sites identified in most states may serve ag the
mmm:mwsﬁmmmymmeﬁkl include
¢ aa "y

acquisition of cumnﬁy anprotested sites: 1n the center
of the range, specific sites may also be important for
Jong-tstm wmonitoring and to provide 2 sample of the
range of conditions required by this species. Because
any sites :ﬂmﬁﬁedmmpnbimhsdﬂ ﬂmsemﬂy also
serye b8 cor¢ dreis for i
Wheste Cernlean Warblers are more contmueusly
Mbuwdmddomtlmxdﬁwmsdmms“chﬁesm

" selss techni 2 &, taking into
account different densities in different habitats, may be
necessary to fentify the most iniportant areas for
sustaining the bulk of the population.
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Tebli 21. Cerulesn Wrbler populations size estimetes for Pdrtners In Flight phys-
tographic arcss, based on extrapolptions from BBS relative nbundence. Range of

astimates based on

assumptions 8f effective orea covered by edch BBS rowle be-

twisen 6.3 kirf and 2.5 Kne.

South Atlantic Coastal Plain 40-100

East Gulf Constal Phin 4 330-840

Southern New England 9 90-225

Mid-Atlantic Piodmont 10 600-1,500

Mid Atlintic Ridge and Valley 12 2,550-6 400

Southein Ridge and Vatley: 13 95-240

Interior Low Platesus 14 ’ 7,300--18,500

Lower Gréat Lalres Plain 15 . 210-530

Upper Great Lakes Plain 16 360-950

Northera Ridge and Valley. 17 2,000-5,200

St Lawrence Plain 18 150-400

Czadk-Cachita Platsay 19 1,950-4,900

Boreal Hardwood Transition 20 1,850-4,600

Northem Cumberiand Plateau 21 22,700-57,200

Ohio Hills 22 37,600-94,700

Sopthern Blue Ridge 23 1,250-3,100

Alegheny Platean 2% 4,450-11,200

Prairie Penninsula 31 750-1,500

Osage Plains 33 85210

‘West Gulf Coastal Plain 42 110-275

Mid Atlantic Cosstal Plain 44 25-65

; .

Habitat and Area Regirements in New Bugland and the upper Midwest. Although many
?:imaty babitat ‘for%hmspeciasmmtom of these slopes and ridges are In refatively close prox-
d d as iduous forest, typified by = imity to major river valleys, suggesting thot popuiations
Iy ‘mature d species in mesic or may “spill” up the slopes from the bottomiands, this is

floodplain conditions witha closed or semi-opencanopy.
Habitat descr{pﬁens in the literature often have
izad moist diands in both upland and

botomland forest {e.g. Schorger 1927, Deong 1976)

_in diffirent regions. Hamel (2000) summarizes the broad - p

range of habitat desoriptions that exigt for this species,
concluding that Ceralean Warblers may be somewhat
opportunistic in sseking the most mature forsst
conditions available in each region. Dominent tree
species and nnderstory speciea desctibed in the Hierature
also tend to vaty by region; tree sk is thought to be
primary and tree species of secondary importance

2000).
mbmmmcampcemmmmm
of habitat ty ed by Centlear Warbless h

their rauge. Latge populations otcir in both rmpaﬂan
Momkadfm andinavmuyofuplmdsimm
Perhaps iated in past is the im-

pommof&ysinpeanﬂﬁd;mphahimumcm
‘Warblors, not only in the Appalachian ridges, but also

malweysmmlformmpla.dxyadgcsmmbe
the primary habitat of this specics in many parts of the
Blue Ridge of Virginia aed Nogh Carolina. The most
mmmwmwmmwm

le-hickory forest, with whits cak,
mdoa&bkckoikmoak,mdcbmtakfm-
quently mentioned a8 dominant.

Throughout niuchof the Sontheast and porthwards
through the Appalachians, & very fmp babitat for
cmmmmmmnmmm
including mixed mesophytic or cove forest, CEWAP
{arge tracts of this babitat exist, and aleo the great diver-
sity of tree species present at these sitcs. Tulip tree ap-
pears to be 2 commion indicator of Catulean habitat in
miiny of ihese arans, in addition to the vatlety of oak
species and often maples.

wmmm‘;,* hian M 2 majori

ture tiparian of other hottomiand forests along large or
51

mediunissized waterways. Only. 3 few. pockets of

Ceruleans persist in the Mississippi River Valley proper,
bt nmberofu'ibumimmppmihzmaﬂhospm

nrmim;kydo the Detaware Rivet Vaﬂw Roanoks River
in Virglnds, middle Fodson Rives, and forested wattands
of the Lake Ontarfo Plain in New York: A comsivon fea-
ture of these riparian forests, nearly throughout the cange,
isthe p of. stands of

Harsiel (2000), 43 well ag othiar suthiors, bave straggied

partion of birds n these large patches vatied anong the |
regions. In the Southeast, nearly all birds found were in
forests’2 L,mmmggwmmm sersitivity,
whereas in the Nottheast, a substantial: propostion of
populations were in much emaller forests. Further de-
fying the conventional wisdom on Cerulean Warblers,
» growing body of research in eastern Ontario supgasts
that birds there fhrive in patches of secondary maple
forest as small as 25 acres (Jason Jones; pers. comm).
Becauge quantitative studies of area réquirementy in
Cernlean Warbler come primarily from the Mid-Atlan-

wﬁndsmmmmdcnommmmngmvmiedd&
Warbler h

speciaswe Al wmmcpymmem
most frequently mentionod feature; along with Ixspearea
roquireriionis, Indeed, & shared fonture of the three very
different Babitat types used by & tigjority of Cerulesn
“Warklers may be the irrepuiar canopy structure, On dry
idges; fall oaks form a linear "internal cdge,” where
warbler territories may Jook out over the surtounding 3

fic and south sma”' bbins et al. 1989, Hamel
1992), mngewide of area sensi-
tivity may be exaggerated.

Monitoring and Research Needs
“This Atfas of Cerulean Warbler Populations may be
mdmdaﬁmmpmwt:fyktgﬁmkcym«sm

1 thds speeies into the futire,

canopy. This same linvar canopy edge is @
Teature of mature dpaﬂmmu.espmﬂywhmﬁu

mmmfommmgmbyermmeom«m ‘

For 3 vuceessful conservation that ensures the
maintenance of m:my brc-edmg Cemieau ‘Watblet
lations the t the species’ range, we

O slopes with a diverse niixed hytic forest, the
presence of trees with a variety of canopy structuires is
probably key to providing the same sort of canopy-edge
effect desired by Cerulean Warblérs. Melinda Welton’s
obsservation of Ceruleans inhabiting secondary forest
patches in Tennessoe, where tulip trees form s broken
ermergent canopy, suggests that this tree may be an im-

‘portant structiural ingredient in otherwise closed-canopy

ozk forests.

Lasdscipe situation aad contéxt has'a gtrong bearing
on whether otherwise suitable bresdirg habitat will sc-
tually contain warblers (Hamel 1992). Cérulenn War-
blers sre thought to prefer large, contiguous teacts of
dediduons forests for breeding (Bond 1957, Hamel 3981

4 the £nltowk)g monitoring and research

components:

« ~Repeat surveys of the 73 primary snd secondsry sites
identified i Table 1 and 2, perhaps every five years,
i monitor health of knewn, impartarit populations.

* Quantitative studies of reproducfzve success and
population in ug 5 dand habi-
tats, spevific to sach region.

‘ Qmmmnm studies of regional area sensitivity, per-
‘haps using OIS enalyses of habitat patches identified
i CEWAP.

2 mmuhﬁwm&!mgfodemmmwm
. Sites, ially in areas where

Robbinsetal. 1992), Hame! (2000) notes th
variation and inconsistency of published referances to
aten senaitivity, however. For example; this species
soeins 1o prefer large woodsd tracts of 4t least 50-75
acres, and typically aveids isolated woodlots less then
20-25 acres in sive in Ohio (Peteijoln and Rice 1991).
In othar areas, stands greater than 526 ba (1,300 ncres)
4re considersd optimal for Cerslean Warblers (Evans
and Fischer 1997).

TEWAP results, although providing only orude esti<
mates of habitat-patch sizis octupied by Cerilean War-
biets, do suggest geographic variation in degree ofarea
sensitivity. Whereds 3 large number of individuals oc-
ctirred in exténsive forest traots in all regions, the pro-

CEWAP was lets mcﬁva

v ¥ Jative studiss o3 op-
sons, such asc;nnpymtmmg scl‘wﬂvelnggmg or
wildesnass protection.

+ ‘Detsnmination of potential thireats 1o inportant CEWA
populations, such ss frem mountaintop removal min-
ing, residential devetopmant, or Luzglng

- Dy patem of land. gh
areds In ench region: devise altmwwe mm@m for
coiservation snd management on public, vs indus-
trial, vs private lands.
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Non-gane.
{(Cornell Lab of Omithology), Chick Hunter (nsm
Region 4), Dan Brantiing (PA Game Commission), David Buehler
(University of Tennesses), Drow Jones (WV Department of Natiral
gmmxmmmm,mwwmm(w
Lab of Ornithology); Jane Fi

Banners (Nature Congervaney), Melinda Welton (Nature
Conservancy), Paul Hamel (US Forest Service), Randy Detimers
(USFWS), Rebecea Palmer (Comell Lab of Ormithology), Roger
Slothower (Cornell Lab .of Omithology), Russ MeClain (WV
‘Departrient of Natural Resotrces), Scott Robinson/Glendy Vanderah
(University of Tilindis Urbana/Champagne), Steve Lewis (USFWS
Region 5), Tom Jasikoff (Montezums Wildlife Refuge).
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Appendix 1, List of CEWAP participants from 19972000, The names in bold rep
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5
Population Objecttves — Rosenberg and Blancher

" Subject: Re: Recent TN permits
© On 11/4/03 4:56 PM, "Doug Siddel” <DSIDDELLE@OSMRE.GOV> wrote:

" Hereis the requested information. 1 apologlze for the delay in getting this o you. - _

Company  PemitNo. Pemmitisd Acres Estimated Disturbed Acres

- Appolo Euels, Ing.. - 30425~ v+ 24 ~eel . 0 24
’ : e SETTING NUMERICAL POPULATION OBJECTIVES FOR PRIORITY LANDBIRD
Appols Fuels, Inc. 3112, _ . 2288 660 S )
' T o SPECIES
Bell County 3106 15 15 :
Coal Corp.
Mountainside Coal 3114 - 277 218 Kermeth V., Rosenberg,
Company ‘ . .
Cornell Lab of Oraithology, Ithaca, NY
Mountainside Coal 3127 351 228 :
Company . and
Robert Cloar Coal 3118 2102 1149 ' ' Peter J. Blancher
Company
Bird Studies Canmda, Ottawa, ON
Tennessee Mining, 3066 82 . 82
Inc. . 3
-
> From: Melinda Welton <weltonmj@earthlink.net>
> Date: Mon, 03 Nov 2003 09:38:41 -0600
> To: Doug Siddell <dsiddell@osmre.gov>
: Subject: Recent TN permits ) Cortesponding Author: Ken Rosenberg
> Doug ) : 3 sthol
> Just a reminder, When we talked a couple of wesks ago you indicated that you Cornell Lab of Omithology
> would be able to send me a list of the surface mining permits in the Woods Rd, Ithaca, NY 14850
> Gumberland Mountains issued since et 159 Sepsucker Woods Rd,
> Decernber 2002 with the pennitted acreages and the estimated actual surface . R
Geawiumbon : Tel: {(607) 254-2412
> .
> Thank you in advance for your time to do this. ' Fax: (607)
> Chears E-mail; kvi2@cornell.edu
> Melinda

22 pages, 4 tables, 4 figures
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Rosenberg and Blancher 2

Abstract. -- Following ﬁz? example of the North American Waterfowl Management Plan,
deriving rurnerical pnpul;ﬁan estimates and consefvaﬁonwgm for priority landbird species is
considered a desirable, i not necessary, slement of the Partiers in Flight planning process.
Methodology for deriving such estimates reragins in its infancy, however, and the uge of
numerical population targets remains controversial within the conservation and academic
communities. By allowing a set of simple assumptions regarding species’ detectability, relative
abundanee data from Breeding Bird Survey (BBS) routes may be extrapolated to derive first
approximations of current, total species populations, both rangewide and within Bird
Conservation Regions. Preliminary comparisons with independently derived abundance
estimates (e.g., Breeding Bird Atias) suggest that these population estimates are within
acoeptable limits of accuracy for many species. If restoring populations to eatly BBS levels (late
1960s) is desirable, trend data may be used to calculate the proportion of a species’ popﬂation
lost during this 35-year pericd, and an appropriate population target may be set. For exampls, in
the Lower Great lakes/St. Lawrence Plain, BBS data indicate a current (1990-1999) population
of about 14,000 Red-headed Woodpeckers (Melanerpes erythrocephalus) and a loss of >50
percent since 1966, A reasonable conservation objective, therefore, may be t;» double the Red-
headed Woodpecker population in this region over some future time petiod. We encourage the
use of numerical population estimates and conservation targets in implementing conservation
objectives for priority landbird species, and we encourage further research that leads to
refinement of our methodology and our estimates.

Key Words: Breeding Bird Survey, landbirds, population estimates, population objectives.

Rosenberg and Blancher 3

INTRODUCTION

Conservation actions are most effective and efficient when they are directed towards meeting
explicit objectives or targets. In North America, conservation of birds and their habitats has

benefited from numerical population targets developed by regional or species experts. For

" waterfowl and wetland habitats in particular, species-specific population targets were developed

and published as part of the North American Waterfow! Management Plan (NAWMP 1986 &
Updates), Population targets were based on estimates from survey data from the 1970s, and these
served as a baseline for restoring populations of declining species. These numerical targets, when
scaled to waterfow! flyways and expressed in terms of habitat-acres or other limiting factors,
have proven to be a very compelling tool for generating billions of dotlars for wetland protection
and restoration (2003 NAWMP Update, 1* draft). More recently, the U.S. Shorebird
Conservation Plan has set numerical population targets for priority shorebird species, based on
current survey data and also using early 1970s as a baseline (Brown and others 2001). Other
examples of numerical population targets exist in the numerous recovery plans for endangered

species in the United States and Canada.

Conservation planning for the roughly 500 species of non-endangered landbirds in North
America has been proceeding at the regional and nationa! levels through the international

initiative, Partners in Flight (Pashley and cthers 2000). Although much discussion has taken

place regarding the desirability and possible nature of population objectives for landbird species,
we ate just beginning to develop methods for deriving quantitative population targets for

el d and still

‘%

pecies. Such numerical targets require the estimation of species'
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Rosenberg and Blancher 4

population size at several geographic seales, knowledge of recent historic population trends, and
agreement on ﬁmeﬁ-ame;ana baselines for setting desirable targets. In this paper we outline a
pragmatic and repeatable approach to estimating landbird population sizes using indices from the
North American Breeding Bird Survey {BBS, Robbins and others 1989), the most
comprehensive and continuous survey of landbird populations in most of the United States and
southern Canada. We also discuss the many assumptions and issues that bear on the use of this
approach. In addition, we propose a simple protocol for assigning numerical conservation targets
for specific regions, based on current population estimates for high-priority species and
knowledge of recent population trends. We present preliminary results of population estimation
and objective setting for two Bird Conservation Regions (BCRs) in which active bird-
conservation initiatives are underway, the Atlantic Northern Porest (BCR 14) and Lower Great
Lakes-8t. Lawrence Plain (BCR 13). Finally, within these two regions, we compare our BBS-
derived population estimates with independent estimates derived from alternative datasets.
Additional details and results of our population estimation methods will be published elsewhere
(Rich and others in prep., Blancher and Rosenberg in prep.). Our goal hers is to introduce a
standardized methodology for incorporating numerical population objectives into landbird
conservation plans and to stiniulate further refinerments of the population estimation approach.

METHODS AND ASSUMPTIONS

Our primary method for sstimating population size of widespread landbird species involves
extmpolaﬁon; using indices from the North American Breeding Bird Survey. Specifically,
indices of relative abundance (birds per BBS route) were derived from every route surveyed

Rosenberg and Blancher 5

during the 1990s. Relam«fe abundance indices for each bird species were then averaged across all
routes within each Bird éonservation Region, By making a series of assumptions regarding area
sampled, habitats sampled, and detectability of individual bird species, we can extrapolate BBS
relative abundance to estimate total population size within geographic areas or for the entire

continent.

Estimating Population Size From BBS Relative Abundance

A BBS route consists of as a series of 50 point counts, distributed along 2 39.4 km‘(?'i,S mile)
roadside transect. The starting point and direction of each route-are assigned randomly within 1-
degree blocks of latitude and longitude in the United States and Canada (Robbins and others
1989). Each route traverses a variety of habitat types; taken together, the routes in a region
potentially provide a random sample of the broad landscape within that region as a whole. At
each of the 50 BBS stops on a route, observers are instructed to count all birds seen or heard
within a 3-minute period, out to a radial distance of 400 ra (1/4 mile). The maximum area
sampled by each route, without making any corrections for species' detectability (see below), is

roughly 25.1 km” (Fig. 1).

A formula for estimating regional population density from BBS counts has been presented by

Bart (in press). This formula explicitly takes into account the proportion of individual birds that

sing (or otherwise are detectable) during the 3 BBS stop, the probability that a singing
bird will-be detected by an observer, and the potential bias due to differences it roadside and

region-wide distribution of habitats. An advantage of this formal approach ig the ability to
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Rosenberg and Blancher 6

calenlate ercor asmeimdﬁwhh population estimates, and values of 1.0 can be used for probability
terms that cannot yet be estimated with empirical data. Bart (in press) provides examples of this
. approach for a suite of species in shrub-steppe hebitats in western United States.

Assumptions: Hobitats

Forthe purpose of our initial analyses, we assume that (1) BBS routes are randomly distributed
across larger landscapes (e.g., BCRs), and (2) BBS routes sample habitats in proportion to their
secutrence within the larger landscapes, Because BB routes are assigned st randomly Jocated
starting points, and because BBS coverage is widespread across most of the United States and
southern Canada, our first assumption isprqbabiy reasonable for most of the BRS coversge area.
An exception ocours inboresl and aretic BCRs at the northers limit of BBS coverage, where
roadless areas predominate and roads typically sample a geographically-bidsed portion of the
landscape.

The second assumption, namely that habitats along roadsides are an adeguate sample of habitats
throughout the region, is frequently discussed, and is considered by some to be a serious flaw of
the BBS. Alth:augh the capability now exists to test this assumption using GIS, this analysis has
not yet been carried out for the entire survey area, or for many local fegions. Those few studies
that have exarnined potential roadside bias have presented mixed results. For example, Bart and
athers (1995) found that the proportion of forest along BBS routes in Ohio (in a strip out to 280
m from roads) was not significantly different from the proportion in the overall Jandscape. In an
inner strip within 140 m, however, the proportion of forest was significantly less (35 percent)

Rosenberg and Blancher 7

than n the overal landscape, suggesting that forforst-resding species detected primarity close
to roads (see below), BBS would underestimare abundance, Keller and Scallan (1999) found
similar resuits in Ohio and Maryland, with forest habitats under-sampled by 21-48 percent and
agricultural and urban habitats over-represented along roads. Interestingly, forest-fisld edge
habitats also were tunder-sampled along BBS routes, whereas early successional and wetland
habitats did not differ between on-road and off-road landscapes, Most recently, Bart (in press)
found that proportions of major forest, shrub-steppe, and grassland habitats along BBS routes did
not differ from the surrounding landscape within U.S. Forest Service Regian-4, a large drea of
the western United States. While we urge a continent-wide GIS analysis of roadside bias in the
BBS; which could yield BCR-specific correction factors to plag into Bart's equation, for now we
assume no roddside bias in our caleulations. Further ramifications of this assumption will be

discussed below.
Asstumptions: Species Detectability

Our initial approach assumes that all breeding paits of birds very close to an observerat BBS
stops are detected, and that detectability is otherwise a function of distance from the cbserver,
We assume that all species have a fixed, average maximum detection distance on BBS routes
across their range, and that these distances can be translated into effective-sample areas for each
species. Becaige few published data exist on exact detection distanees for 2 wide range of
speties, we chose to-assign species to onie of four detection classes g5 follows (Table 1). A
ajority. of birds on BBS routes in many regions are detected by songs or calls in forested or
other densely vegetated habitats: A simple method of extrapolating avian density from cannits of

.
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Rosenberg and Blancher 8

singing males using detr:c‘ﬁon threshold distances was proposed by Emlen and DeJong (1981),
who also provided average maximum detection distances for 11 specics of common fotest birds.
These distances ranged from 72 m (Blue-gray Gratcatcher Polioprila caerulea) to 186 m (Weod
Thrush Hylocichic musteling) and averaged 128 m for the 11 species. Emlen and DeJong {1981)
further proposed that numbers of singing males be doubled to obtain a total population, Wolf and
others (1995} also found that most forest birds in northern Wisconsin could be heard to
maximum distances of between 125 and 250 m. There was mﬁnh individual variation, however,
and some individuals could be heard at much greater distances. Wolf and others (1995) also
recorded the minimum distance at which individuals of a species could no longer be heard; this
distance also averaged 128 m for the 12 species presented. Based on these empirical data, we
chose to initially assign most forest birds and other weakly vocalizing species a detectability
ﬁu@shold of 125 m (close to the average in Emlen and DeJong’s study). For these species, we
assume that all breeding pairs are detected out to that distance, and the effective area sampiéd on
a complete BBS route is therefore 2.5 ke,

A second group of species is detected visually or by loud calls over long distances; these inclhide
soaring raptors, crows and ravens, Upland Sendpipers (Bartramia longicaudn), and 2 few other’
species with very loud vocalizations (e.g., Northern Bobwhite Colinus virginianus, Pileated
Woodpecker Dryocopus piieafus). For these specles, we assume that all breeding pairs are
detectable out to the full range of sampling at each BBS stop (i.e., 400 m). The effective
sampling area is therefore the same as for the total BBS route, Le., 25.1 km®. A third group of
species is considered to be intermediate and was assigned a detection distance of 200 m

(effective sampling area = 6.3 km?). These include species such as Bobolink (Dofichonyx
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oryzivorus) and kmghirdstmsi are detected by 4 combination of song and visual observations in

open habitats.

After initially assigning most forest birds to the 125-m detection threshold category, we made
two additional adjustments. First, for species with especially weak vocalizations, such as those
with the closest detection thresholds in the above studies (e.g., Blue-gray Gnatcatcher), we
created a fourth category with a detection distance of 80 m and an effective sample srea fora
BBS route of 1.0 km’. We assigned a few other species that are pasticularly difficult to detect,
such as grouse, into this category as well, Our second adjustment was to move several groups of
forest birds with loud or far-carrying vocalizations into the 200-m threshold category. These
included Ovenbird (Sefurus aurocapillus), most thrushes, pewees, tanagers, and some vireos.
Our final estimate of detection-threshold categories was based on 2 combination of published
data, our own personal experience on BBS routes, and consultation with other experienced
observers. In future it should be possible to use species-specific detection distances for a

majority of species, rather than the categories used here.

In addition to correcting for detectability due o distance from the observer, we know that
detectability also varies with time of day throughout a typical BBS route. Although surveys
begin before sunrise, during the peak of vocal activity for many species, a full route takes several

hours to complete and bers of birds d d on fater stops may be a small fraction of those

detected on sarly stops. To correct for this variation, we examined the distribution of detections
among the S0 BBS stops, for 369 species with at least 10 routes of stop by stop data across the

entire continental BRS survey. Based on these distribution curves (Fig. 2), we determined the
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peak detection probabﬂitgsr for each species and then the ratio of peak detections to average
detections mcroés the 50 stops. This ratio was used to adjust uverage numbers of birds per route to
peak numbers, as if peak deteetion lasted throughout the morring. Species-specific correction
factors ranged from 1.04 (House Finch Carpodacus mexfeanus) to 22.3 (Whip-poor will

Caprimulgus vociferus) with a median of 1.34 across all landbird speci ined {median of

1.32 for diurnal landbirds). Four different types of time-of-day distributions are illustrated in
Figure 2. Using these corrections, we can estimate populations even for crepuscular or primarily
nocturnal species {e.g., Great Horned Owl Bubo virginianus, Common Nighthawk Chordeiles
minor), as long as they are detected on several BBS routes on at least the first BBS stop. For the
few species without-adequate BBS data to calculate a time-of-day correction, we assigned a
value based on another similar species with adequate data, or used the median value, Our time-
of-day corrections will tend to be conservative for any species whose peak detection is outside of

the BBS sample period, dinrnally or seasonally.

Finally, we assume that individuals detected represent one member of a pair, and we therefore -
double all estitmates to derive total number of breeding individuals. This “pair cortection” is most
obvious for the many species that are primarily detected as territorial singing males, Even for
species in which males and females may be equally detectable, however, our experience on BBS
routes suggests that only one member of 2 prestzned pair is usually detected at any given time.
Possible exceptions include some corvids, in which both members of a pair are highly vocal, and
swifts and swallows, in which both males and females typically forage together over open

habitats. A pair correction of 2 (double) may also be high for species with a high proportion of
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singing but unpaired males. The “correct” pair correstion for al] species lies somewhere between
i

1 and 2 and may be determined empirically with further study.
Comparisons With Breeding Bird Atlas Estimates.

Few independent population estimates exist with which to make even crude comparisons with
our BBS-detived estimates for commor landbirds. One source of such data is the simple order-
of-magnitade estimates of breeding populations gathered during Breeding Bird Atlas work in
Ontario (Cadman and others 1987) and in the Maritime Provinces (Erskine 1992). During the
course of atlassing in these areas, observers were asked to estimate the total breeding population
of each species within 100-km?® squares. Although these estimates are very érude (e.g., 1, 2-10,
11-100, 101-1,000, 1,001-10,000 or 10,001-100,000 pairs in a square), precision is gained from
the very large nuraber of squares sampled. Because atlassers are not restricted to roads, to early
momings, nor to a single peak of the breeding season, atlas data differ from BBS inhaving a
reduced bias against off-road habitats, seasonal changes in breeding activity, and nocturnal
species rarely detected on diurnal routes. Atlases also differ by covering larger proportions of the
latidscape, providing a larger sample size of population estimates, coverage for rarer species, and

allowing extrapolation based on knowledge of the habitat by the observer.

To estimate a population in an area covéred by breeding bird atlas, we follow Erskine (1992) in

taking the midpoint of sach ical range ( ing a poisson distribution of abundances
within each category) as the estimate for the atlas square. These estimates are totaled for each

species across all squares in which estimates were made, then extrapolated 10 aceount for
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unsampled squares, 'Hﬁs‘?mhod is illustrated using data for the Brown Thrasher (Toxostoma
rufumi) in the Ontario portion of Lower Great Lakes-St. Lawrence Bird Conservation Region
(BCR 13). Brown Thrashers wers found in 549 out of 744 censused atlas squares within this
region, and estitmates within squares ranged across several abundance categories (Fig. 3).
Extrapolating abundance from poisson midpoints of these categories, and extrapolating to the
full 840 squares in the region, we derive a population estimate for the region of 42,369 pairs. We
compared atias-derived population estimates for landbirds present in 25 or more atlas squares
with population estimates based on the 28 BBS routes run from 19811985 within the same
region. We then replicated this compatison using BBS and atlas data from the Maritime
Provinces {part of BCR 14), which involved 1682 atlas squares and 39 BBS routes conductad
from 1986-1950. In the Maritime comparison, we used estimates from Erskine (1992) onty for

species where they were based on data from atlassers, disregarding estimates from other sources.
Comparisons With Breeding Bird Census

Another source of density estimates for landbirds is the Breeding Bird Census (BBC), in which
observers estimats breeding populations in small plots of fixed area and uniform habitat. We
used the Canadian Breeding Bird (Mapping) Census Databuse (Kennedy and others 1995) to
obtain landbird densities in BCRs 13 and 14 for comparison with our BBS estimates. Because
BBC plots are not randomly distributed across the landscape, we use total landhird density as our
basis of comparison, rather than density of individual species. We also calculated BBC landbird
density within each broad habitat type, and adjusted regional BBC averages according to the

proportion of the regional landscape in each habitat type, based on sateflie land cover data.
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RESULTS

Population Estimates

First approximations of breeding populations were derived for 167 species that were sampled by
the BBS in the Lower Great Lakes-St. Lawrence Plain (BCR 13) and for 154 species in the
Atlantic Northern Forest (BCR 14). These estimates ranged from roughly 100 breeding
individuals for rare breeders such as Dickcissel (Spiza americana) and Le Conte’s Sparrow
{Ammodramus leconteii} in BCR 13, and for Peregrine Falcon (Faleo peregrinus) in both
regions, to 10 million American Robias (Turdus migratorius) in BCR 13 and 11 million Red-
eyed Vi}eos (Vireo olivaceus) and 13 million robins in BCR 14. Breeding population size
averaged 488,000 individuals across all landbird species in BCR 13 (398 birds per km?), whereas
populations averaged 792,000 individuals in BCR 14 (340 birds per km?),

Of particular interest are population estimates for species considered of high conservation
concern in these two regions. For BCR 13, we caleulated populations for 20 species identified as
high pricrities by the landbird breakout group of the ongoing BCR 13 bird conservation initiative
(sse Hayes and others this volume), Our estimates of regional populations for these species
ranged from roughly 400 Short-cared Owls (4sio flammeus) to 1.9 millien Bobolinks (Table 2).
We also present average relative abundances on BBS routes in the region, as well as detection
distance, effective sampling area, and time-of-day adjustment factors for each of these species. In

BCR 14, our population estimates for 20 species with high PIF assessment scores (Panjabi and
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others 2001) ranged from roughly 10,200 Whip-poot-wills to 2.1 million Veerys (Catharus
3
Juscescens; Table 3).

Comparison With Breeding Bird Atlas

We obtained independent estimates of breeding populations for 120 landbird species that had
sbundance data in at least 25 atlas squates and on at least 1 of 28 BBS routes in the Ontario
portion of BCR 13. Correlation between these two sets of estimates was remarkably high (7=
0.95; Fig. 4a). Two-thirds {66 percent) of species had estimates that differed by less than a factor
of 2, and 99 percent were within an order of magnitude of each other. For example, in the
Ontario/BCR. 13 comparison, the atlas method estimated roughly 1.3 million pairs of American
Robin versus 1.8 million pairs for the BBS method. Other close comparisons, representing a
wide range of common and rare species, incladed European Starling (Sturnus vulgaris; 1.9
million vs. 2.2 million pairs), American Goldfinch (Carduelis tristis; 381,000 vs. 363,000),
Hairy Woodpecker (Picoides villosus, 24,000 vs. 23,000, Great Horned Owl (5,700 vs. 6,300),
and Henslow's Sparrow (dmmiodrantus henslowil; 147 vs. 160 pairs). Other individual ‘
comparisons that were not as close may suggest incorrect dstectability thresholds, differences in

habitat coverage between the two survey methods, or lack of precision for rare species.

A similar comparison in the Maritime Provinces portion of BCR 14 also resulted in a high
correlation { = 0.91) between atlas- and BBS-derived estimates for 99 spacies (Fig. 4b). For this
comparison, we relied on Erskine’s (1592) calculated estimates, which involved removing the

highest 3 percent of abundance estimates for each species, and reducing the midpoint of the top
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abundance category. We.estimate that this trimming procedure reduced atlas population

$
estimates by more than 50 percent, on average, and resulted in conservative (lower) populations
relative to our BBS-derived estimates. Still, atlas and BBS estimates were within a factor of 2 for

64 percent of species, and were within an order of magnitude for all species.
Comparison With Breeding Bird Census

Total population density for all landbird species was approximately three times higher when
based on Breeding Bird Censuses, compared with BBS-derived density estimates, in both BCRs
{Table 4), Even when BBC densities were corrected for habitat availability in each BCR, BBC

densities remained high relative to BBS-derived densities,
Deriving Numerical Population Objectives

To derive numerical population objectives, we start with the premise that a reasonable
conservation target is to reverse population declines observed over the past 30-40 years, as
measured by BBS or equivalent survey. Rather than extragiolate antiual rates of decline over 30-
40 years, we chose to use broad classes of population decline as the basis for objéctives, as in
Rich and others (in pgep.). For this purpose we used population trend scores (PT) assigned to
species in the PIF species assessment process (Carter and others 2000, Panjabi and others 2001).
These scores of 1-5 are based on BBS population trends (or equivalerit) over the entire timeframe
of the survey, usually since 1966. A PT of “3” is assigned to species that have declined

significantly by at least 50 percent over a 30-year period. For these species, our conservation
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objective is to double curirent populations over some future time period, and the numerical target
is caleulated as roughly twice the current population estimate, A PT score of “4” iy axsigned to
species with less cartain declines or significent declines of between 15 and 50 percent over 30
years. For these species we propose an objective of restoring populations based on a 30 percent
decline (approximately the midpoint of the 15-50 percent range), which translates to 8 numerical
target of about 1.4 times current population. PT scores of “3” are assigned to species with highly
variable, uncertain, or unknown population trends. For these, we suggest a conservative objective
of maintaining slightly higher populations in the future until we can acquire sufficient trend data
to measure trend; 1., 1.1 times current population estimates. Finally, for species with stable (PT
=7} or increasing (PT = 1) populations, our conservation objective is to maintain fiture

populations at or sbove current levels.

Note that this categorical assignment of numerical objectives reduces the reliance on specific
BBS trend estimates, which often have wide 95 percent confidence litnits, especially in regions
with small samples of BBS routes. Using this approach, we present conservation ohjectives and
numerical population targets for several species identified as priorities in BCR 13 (Table 2) and
BCR 14 (Table 3).

DISCUSSION
We believe that our pragmatic approach, with clearly stated assumptions, can produce useful first

approximations of total population size for North American landbirds. Our compatisons with

independently derived population estimates suggest that extrapolations from BBS abundance
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data typically yield esﬁm?ws weil within the correct order of magnitude, 1t is Jikely that our
population estimates are conservative for most species, because we did not include any
correction for birds that are within detection distance but still not detected during a J-minute
BBS count even at peak detection time of day, i.e. because they didn't vocalize, or because
observers missed them. Bart {in press) estimated that 30-70 percent of shrub steppe birds do not
call during a 3-minute counts, and 2 further 20-30 percent of birds singing within detection
distance are missed by BBS cobservers, Our comparisons to BBC landbird densities also suggest
our BBS-derived estimates are conservative, perhaps by a factor of 3, though it is possible that
BBC densities are high if plots were biased to sites with more birds or if densities were

overestimated in small BBC plots.

A habitat bias on BBS routes, if present in the region under consideration, would result in under-
ot over-estimated populations, so is best measured and incoporated into the estimate (Bart, in
press), However, even whete habitat bias hias not been measured, this does not rule out use of
BBS-derived estimates to sét and frack conservation targets, as long as progress towards
objectives is measured using the same method. The same studies that documented 2 bias against
forest sampling on roadside routes (Bart and others 1995, Keller and Scallan 1999) did not find

an equivalent bias in terms of the change in land cover over time.

While we are encouraged by the comparisons with other measures of population size, we
acknowledge that our estimates are only crude first approximations that might be poor for some
groups of birds, or in regions where BBS routes are sparse or strongly habitat-biased. We

therefore encourage further research to refine the corrections we have applied so far and to test
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for and correct any habitat bias in BBS surveys in specific regions. Studies of species-specific
< -

detection di vocalization frequency, deteetion probabilities of males and ferales, and
proportion of unpeired birds detected would all be extremely useful for refining population
estimates. Our efforts thus far have focused on landbird specjes, which as a group are reasonably
well sampled by BBS. These methods may also be appropriate for some species of waterfowl,
shorebirds and waterbirds that are typical of landscapes sampled by BBS; testing is needed to
confirm this. Finally, our method does not address vast boreal/taiga and arctic regions of North
America that are not sampled by BBS. Other methods will be needed to estimate populations of
these far-northem breeding species (Rich and others in prep.). We invite additional comparisons
and discussion, and we encourage the testing of these methods on other species and in other

regions,

Even if we accept the first approximation of landbird papxﬂaﬁc;n estimates as reasonable, using
these to set numerical conservation targets remains controversial, Fear exists arong academic
ornithologists and conservation practitioners that using Inaccurate population estirates to set
conservation targets may lead to misdirected conservation actions and loss of scientific
credibility. Alternative forms of population objectives have been proposed and discussed,
including using rinirmm block sizes of habitats for maintaining "source” or "viable”
populations, using BBS relative abundance as a surrogate for population size (e.g., achieve a
regional depsity of x birds per BBS routs), and using raw trend estimates as objectives (e.g.,
stabilizing a 2 parcent per year BBS decline). Our assumption in using explicit population
estimates is that there is compelling value in knowing the magnitude of population change

desired, and having easily understood objectives. Population estimates also allow comparisons to
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independently-estitnated -sources of mortality and a grasp of the magnitude of habitat required to
1

sustain bird populations across the landscape.

Other considerations in setting conservation targets refate to timeframes, historic basetines, and
potitical and social acceptability of objectives. We selected “sarly BBS" a5 a reasonable historic
reference because it represents the extent of our knowledge of population trends for most
species, and because it is a similar timeframe to that pmpésed for the cestoration of waterfow!
and shorebird populations. Just as important, it 2lso allows a comparable measurement of success
into the future, using the same BBS methodology. Numerous factors could make it desirable to
alter this timeframe, however, For éxample, some populations and habitats were severely altered
long before the beginning of the BBS, and it may be desirable to attempt restoration of these to
some earlier baseline. Alternatively, some populations or habitats may have been artificially
abundant in the 1960s (relative to pre-settlement coniditions), such as some edrly successional
habitats in eastern regions, or populations respondiag to spruce-budworm dutbreaks, and
proposing the return to these levels may be inappropriate. Full discussion of these and other
factors is critical for setting effective and achievable conservation targets, but such a discussion
is beyond the scope of our paper. Qur proposed method for setting numerical targets can be

adapted to a variety of baselines or timeframes.

In conclusion, we believe that numerical population estimates and conservation targets for
landbird species are useful and achievable. We propose a simple methodology for extrapolating
from widely available BBS abundance data, while stating 2 series of assumptions and

acknowledging the limitations of this approach. We encourage further research that aims to

MTM/VF Draft PEIS Public Comment Compendium A-788

Section A - Organizations



Rosenberg and Blancher 20

refine population csﬁmatis and better enables vs to understand and use data from the BBS. We
further encourage the use of additional survey data, point counts, checklist counts, and other
measures of abundance to fill in gaps for species and regions pootly covered by BBS. Pinally we
encourage the use of population-based conservation targets in continental and regional plans as a
compelling means of justifying and coramunicating levels of desired éopulaﬁon and habitat

change in specific regions.
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Table 1. CATEGORIES O DETECTION DISTANCES AND BQUIVALENT BBS 8AMPLING AREA FOR

3

LANDBIRDS.
Maximum  EBffective Example species
detection  BBS sample
distance area / route
80m {km® Brown Creeper, Blue-gray Gnatcatcher, Golden-crowned Kinglet,
Ruffed Grouse
125 m 25km? Most forest-breeding warblers, Red-eyed Vireo, Downy
Woodpecker, accipiters
200 m 6.3 km® Thrushes, waterthrushes, wood-pewses, meadowlarks, Bobolink,
Song Sparrow
400 m 25.1 km® Whip-poor-will, Pileated Woopecker, Red-tailed Hawk, crows,

vultures
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Table 2. POPULATION ES’!;IMA‘TES AND NUMERICAL OBJECTIVES FOR LANDBIRD SPECIES Table 3. POPULATION ESTIMATES AND NUMERICAL OBIECTIVES FOR LANDBIRD SpeCies WitH
3

IDENTIFIED AS PRIORITY By HAYES AND OTHERS (THIS VOLUME) IN LOWER GIREAT LAKES-ST. HioH PIF ASSESSMEMT SCORES IN ATLANTIC NORTHERN FOREST, BCR 14

LAWRENCE PLATN, BCR. 13 Species BBS Maximum BBS  Time  BCR BT BCR  Numerca
Species | BBS Maximum BBS - Time BCR  PT  BCR  Numeneal avg/ detection sample ofday population population  target
avg/ detection sample ofday population population  target re  distance area (km®) adjust (individuals) objective  (rounded)
rte  distance area (kuo®) adjust (individuals) objective  (rounded) Broad-winged Hawk 0190  125m 25 2.63 143,100 2 Current pop 140,000
Northern Harrier 0302 400m 251 1.9 53003 T1Xpop 6900 - : Ruffed Grouse 0218 80m 1 137 2147005 2Xpop 430,000
Black-billed Cuckoo 0.746 200m 63 1.39 66,100 4 14Xpep 93,000 Whip-poor-will 0.016 400m 25.1 223 10,200 4 14Xpop 14,000
Short-cared Owl 0.004 200m 63 1.60 400 5 2X pop 800 Yetlow-beilied Sapsucker 3.351 125m 2.5 1.40 1,342,700 4 1.4 X pop 1,880,000
Whip-poor-wilt 0.017 400m 251 223 6,100 5 2 X pop 8,500 Black-backed 0.043 125m 2.5 1.81 22,300 3 Lipop 25,000
Red-headed Woodpecker 0.178  200m 63 125 14200 5 2Xpop 28,000 Woodpecker
Bastern Wood-Pewee 3477  200m 63 1.12 249200 4. 1.4Xpop 350,000 Olive-sided Flycatcher ~ 0.551  200m 63 125 78,700 5 2Xpop 160,000
Acadian Fiyeatcher 0.273 125m 25 117 51,100 2 Currentpop 51,000 Veery 10.889 200m 63 1.67 2,071,600 4 = 1.4 X pop 2,900,000
Loggerhead Shrike 0.007 200m 63 1.19 500 5 2X pop 1,000 Wood Thrush 4.983 200m 6.3 230 1,302,900 5 2 X pop 2,600,000
Sedge Wren 0.025 125m 63 162 2,600 3 1.1 Xpop 2,900 Chestut-sided Warbler 7.622 200m 63 123 1,070,000 4 14X pop 1,500,000
Wood Thrush 6081  200m 63 230 . 892200 4 14X pop 1,200,000 Cape May Warbler 0371 125m 2.5 131 139900 4 14Xpop 196,000
Brown Thrasher 1.499 200m 63 112 107,800 5 2Xpop 215000 Black-throated Blue 1.988 125m 25 112 639,400 2 Current pop 640,000
Blue-winged Warbler 0.565 200m 63 121 43,700 2 Currentpop 44,000 Warbler
Golden-winged Warbler  0.123 200m 63 132 16,300 2 Currentpop 10,000 Blackburnian Warbler 2.324 125m 2.5 1.28 852,700 1 Currentpop 850,000
Cerulean Warbler 0.100 125m 2.5 1.35 21,800 2 Currentpop 22,000 Bay-breasted Warbler 0,727 {25m 2.5 128 267,100 4 14X pop 370,000
Hooded Warbler 0.357 200m 25 1.20 68,800 2 Currentpop 69,000 Canada Warbler 1.216 125m 23 123 436,500 5 2Xpop 870,000
Field Sparrow 3572 200m 63 107 243,800 5 2Xpop 490,000 Scariet Tanager 1496  200m 63 1.14 193,500 2 Curentpop. 190,000
Henslow's Spatrow 0.025 200m 6.3 1.66 2,700 5 2X pop 5,600 Nejson's Sharp-tailed 0.077 125m 25 192 42,400 3 1.1Xpop 47,000
Grasshopper Sparrow 0.476 200m 83 147 44,700 5§ 2Xpop 89,000 Sparrow
Bobolink 24.863 200m 63 121 1,927,000 4 1.4 X pop 2,700,000 Rose-breasted Grosbeak 2,731 200m 6.3 1.09 340,400 4 14X pop 480,000
Bobolink 727 200m 83 1.1 1,004,100 4 14X pop 1,400,000
Notes: Area of BCRI3 is 201,292 k. Pair adjust = 2 for all species, For descriptions of Rusty Blackbird 0179 200m 63 14 29300 5 2Xpop 59,000
detection distance categories, BBS effective sample areas for each species, pair adjustment, fime- Notes: Area of BCR 14 is:358,697 km”. Pair adjust = 2 for all species. For deéseriptions of
of-day adj s and pogulation trend (PT) scores, see Methiods. detection distance categories, BBS effective sample areas for each species, pair adjustment, time-

of-day adjustments and population frend (PT) scores, see Methods.
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Table 4. ComparisoN OF ToTAL LANDBRD DEngrTy FROM BREEDING BIRD CeNsus (BBC)

? Figure Legends:
PLOTS V$ ESTIMATES BASED ON BREEDING BIRD SURVEY (BBS), FOR BCRS 13 AND 14

Figure 1. Schematic of a BBS route, illustrating how the 50 roadside points, each sampling out to
a distance of 400m, can sample a maximum of 25.1 km?,

BCR BBC BBClandbird BBC density weighted  BBS landbird Ratio

plots density by habitat in BCR density BBC/BBS '

Ny (prs/km2) (prs/km2) (prs/km2) Figure 2. Distribution of detections across 50 BBS stops for four species with contrasting
BCR13 204 592 506 198 2.6 temporal patterns. Lines are 6 order polynomial regressions fit to the data. Numbers are time of
BCR14 93 632 621 210 3.0

day adjustments (max detection / avg d ion) used in population estimates.

Note: Estimates are for Canadian portions of the BCRs. Figure 3. Brown Thrasher pair estimates in 10 x 10 km squares in the Ontario portion of BCR 13,

from the Ontario Breeding Bird Atlas, 1981-1985.

Figure 4. Comparison of BBS- and Atlas-derived population estimates: A. Ontario portion of
BCR 13, 1981-1985; B. Maritime provinces (BCR 14), 1986-1990, Line shows equal BBS and
Atlas values, Landbirds with atias estimates from 25+ atlas squares and found on 1 or more BBS

route are included.
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‘Subject: Re: Recent TN permits

On 11/4/03 4:56 PM, "Doug Siddel* <DSIDDELL@OSMRE. GOV> wrote:

Here is the requested information. | apalogize for the delay in getting this to you.
Company ~ PermitNo. Pemmitted Acres Estimated bmurbad Acres

- Appolo Fuels, ina: | 3012 24 - 24
Appolo Fusis, inc. 3112 2208, 660 )
Bell County 3106 18 18
Coal Corp.,

Mountainside Coal 3114 277 218
Company )
Mountainside Coal . 3127 351 229
Company

Robert Clear Coal = 3116 2102 1148
Company

Tennessee Mining, 3086 62 62
Inc. 5

>

> From: Melinda Welton <weltonrj@earthlink.nat>
> Date: Mon, 03 Nov 2003 08:38:41 -0800

= To: Doug Siddell <dsiddeli@osmre.govs

> Subject: Recent TN permits

>

> Dsug

> Justa reminder, When we talked a couple of weeks ago you indicated that you

> would be able to send me a list of the surface mining permits in the

> Cumberland Mountains issued since

> December 2002 with the permitted acreages and the estimated actual surface
. > disturbances.

>

> Thank you in advance for your ime to do this.
>

> Cheers
> Malinda

BRADEN MOUNTAIN SURFACE MINE
CAMPBELL AND SCOTT COUNTIES, TENNESSEE

1 PURPOSE AND NEED FOR ACTION

In Novernber 1989, TVA approved & mining plan submitted by Gatiff Coal Company for
mirﬁngTVk—ownedwﬁintheKoppemwm Campbell and Scott Counties,
Tennesses. Most of the land surfacs over the Koppers Coal Reserve, including the area of
the approved mire, s within the Royal Blue Wildife Manageaent Area and owried by
Tennesses Wildife Resources Agency (TWRA). ' The mine, ktown a8 Braden Mountain
Areg No. s&map«mamomemwmuanmyasum
mining techniques. - Galiiff had previcusly been lssuad the necessary approvals for the
mmgpmuymmommfmmm and Enforcement (OSM) and the
Tennesses Department of Environment and Conservation. As part of its approval process,

pooperated preparation
mmmwarma&.ammmamammeFousmpmafns
November 1999 approval {TVA 1669).

MmmNmmmw%appmMmdmmmﬂmmmofmmmm‘
Gatliif terminated 18 l2ase agreement with TVA b conl market conditions
had made the propesed mining operation uneconomical, owpmwm mining
permitin hactive status.

Recént changes In coal market condiions have made the formedy proposad mining
operation more economically attractive.  TVA therefore. o anter Into 8 niew lease
agresmant that would result in mining coat in the Braden Mountain drea. This EA evaluates
the environmantal impacts of the lease agresment and resulting coat mining operation, and
wpﬁemmm&pmpmdbyosmmedopﬁedby?w\mﬁ% {t also addrasses
issues that have arisen since 199

2 ALTERNATIVES INCLUDING THE PROPOSED ACTION

2.1 The Proposed Action

TVA proposes 1o enter info 2 lease agreement with a cosl mining company thet would result
Inthe mining of TVA-awned coal in the Braden Mountain sres, The mining

wotld be carad out a¢ described in the mine plan previausly submitied by Gatliff Coal
Cormpany (Gatiiff Coal Company 18889). The frine would produce about 300,000 tons of
coal per year over a 7.4 ygar perid, for & total production of 2,232,817 tons. Major
features of the mine are Mustrated in Figure 1.
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As decribed in the Gatliff Coal Compeny mining plan, coal would be mined from five seams
- Upper Pine Bald, Lower Pine Bald, Pewes, Walnut Mountain, ant! Red Ash. Mining
technicues would inelude contour mining, cross ridge mining, $econd cut minthy, and auger
mining. mﬂﬂnepmmnmu,asdeﬁmdbyosm regulations, Is 664.5 acres. The area of
surfics distorbance, inchuding roads, setlling ponds, and fils, fotals 526.5 acres. Haul
ronds would ocetpy about BB acres, and light duty acoess roads to sediment basins would
occupy © geres, Cantour, aross fidge, and second cut mining would disturb an area of
éagumm ng@rmlnlnnvmﬂdomm 138 acres, on which there would be little sunface
noe

Fill arsas for excess overbufden woukd tofal 80 acres, Four fill arcas totaling 22.1 acres
would be on old orphan triine benches, mostly on the 2300-foot contour. . Six filt arsas
totalling 33.2 acres would be valley fils. The largest vatiey filf would be 9.8 zeres, and
portions of two of the vafley fills would be or abandoned mine benches. The feraining four
ﬂmm&hﬁm%?nmwmmrw&mdmhmwmmdm Twenty-five
sedimant basing, ranging from 0.4 to 1.8 acres in size, would be constiucted. Saven of
thase sediment basing would be within newly mined areas. The 18 other sediment ponds
would have a total area of 18 acres; 14 of these 18 ponds would ba on abandoned mine
benches.

Almost all of the proposed roads outsids of the area to be mingd follow existing roads.
Most of these roads would be regraded and many segments would be widened. About 0.6
miles of new road would be constructed between Elk Gap on Highway 207 and Braden
BGap.

H bs would be minimized by measures described in a Hydrolagic
Radamtxmn Plan submitiad as part of the Galifff mine pemkspm Haulroads would
be constructed with dureble material and culverts would be installed. - Disturbed areds along
rosids would be quickly revegetated: All rurcff from thie sctubl mine site would be diverted
by berms, dralnaige ditches, and natural drainways fo sedimant basins. Sedimant ponds
mmmammammmmrmmmmtammmmm
o maintain a steady flow sfter precipitation svents, 1t control d
stnwwrmmﬂwmmmmmmmMymmm
activities befors basins are completed. Drainage siructures would be lined with grass or
rotk us necessary, and incorponate splash ponds to control erosion. Storage of coal on the
MaﬂemmmmMMmmmammmmw&mmw
sediment basing. Fill areas would be tre anang their
Wammmwmmmmmmmmﬁmmm
flow 1o sediment basing. ‘Sediment basin discharges would be monitored and tréated as
necessary io mest effiuent limitations.

mumwmmmmm&wmwmwm- The
postmining land use would be wildiife hiabiat, F&vmnmamwhemmd
s ; A A at the request of the TWRA and the 11.S. Fish and Wildlife Service include planting warm
season grasses on 20 gcres of flat arees on fop of the valisy fils and planting 12.6 acres in
Figure 1. Major features of the proposed Braden Mountain surface mine. hardwiiod species that would matire: %o provide potential bat reosting trees. Acceplable
spedies fnciude post cak, chesinut cak, persimnion, northem red oak, white ok and
sawtooth oak: sawtooth oak would not compose mors than 25 percent of the plantings. An
additional 14 acres would b planted In 8 mix of frees and shrubs. Both the hardwood
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p!anﬁngsmdmnmmumﬁmmduhdmmumdmm“mm
mine rea. The rémalnder of the ares would be ph with a mixture of g

legumas. Sediment basins would be rotained byTWRAfarwmﬁe hamwtenmmﬂwnl‘
mbas{nsmybemodiﬂ.dsommem@rmnanddm

2.2 Alternatives to the Proposed Action

Under the No Action alternative, TVA would niot enter into 8 lease agreement for the mining
of TVA-owned coal i the Braden Mountain area. mma!woummbomhmdm
described above and TVA would not recsive royalty payments.

3 AFFECTED ENVIRONMENT

3.1 Vegetation

The project araea fies within the Cumberiand Mountain sut of the Cumbe;
Plateau Physlographic Province as described by Eenneman {1938). It Is also within the
Mixed Masophytic Forest Region as defined by Braun (1950). Historically, forests of this
region were dominated by & mixture of deciduous trees induding several caks (northern
red, white, black, scariet, and chestnut oaks), red maple, sugar mapile, yellow-poplar,
basswood, cucumberiree, black cheny, yellow buckeye, sweet birch, blackgtim, white ash,
and, formery, American chestnut. Pines oocur on some south- and west-facing ridges and
hemiock often ocours in stream bottoms.

The project area Includes two peaks on Braden Mountaln, with elevations of about 2640
and 2700 feet. . The surrotinding topagraphy is steep and rugged. Most of the area has
beenpromm#ydmmedhyhgmmdimm!mmm Daepm&ﬁnghasocwnedmms

area, although relatively [itle evidence of this di d contour
surface mines surround much of Braden Mountain staboutzs(lﬂfae!e»b'vwm Thm
mines-are generally less than 100 yards wide and mostly Larger

stirface mines are present between about 1960 and 2150 foet elevation on the south side
of Braden Mountain and between Braden Mountain and Highway 63. These mmines are
partially revegatated.

The dominant vegetation type is upland hardwood forest, Forests on Braden Mountain
range from sapling to sawtimber-size. A large portion of the southem Braden Mountain site
was logged in about 1988 to prepare for mining by Gatlift Coal Company. This area is
vegetetod by a mixture of hardwood sapiings, pole-sized frees and scalterod snags, and
has a dense shrub layer dominated by blackberry and pokewsed. Forests on the ridgetops
and south and west slopes are dominated by scariet and chestnut oaks, mockemut hickory,
red maple, and sourwood. Common undarstory species found In these forests Include
mountaln lsurel, flame azalea, pider Sower; greenbriar, and Christmas fem. Forests on
mmammswmmmmimamm@pm yellow buckeye,
white cak, Mmmmdmk.mab#dx. d. These forasts
have a rich herbaceous memde::tadumosh wild ginger, and
painted triffium. Dmﬁnmtm:mﬁmabandanadmtrmmbhdmm yellow-poplar,
and rad maple; Virginia pine, shortieaf pine, and white pine are also present. Many of the
pines have recently died from southem pine beetle infestation,

The distribution, estimated age class, and oompnsmon of the forest communities in the
project area are rapresantative of the g fand Mountain region (Smaliey 1084;
Hinkie et o, 1803). Roview of all naturz} oommurmias thus far defined In the International
Classification of Ecological Communities indicatas that none of the plant communities are
currently considered to be imperiled (have been & global conservation rank of G1
or G2; NatureServe 2002). In summary, no plant cummunims of state, regionat, or globat
=imm.noe oceur within the project arsa,

3.2 Wiidlife

The primary wildlife habitat in the Braden Meuntain aren ists of upland hardwood
forest. Pravicus mining and timber harvesting activities have resulted in an overall mbxture
of age classes of trees in most forested portions of the study area. Age classes range in
age from mixed sapling and pole-sized stands to mature sawtimber-sized, sacond-growth
forest. Mast producing tress such as hickoties and a variety of oaks are common in the
project arsa, Other.prominent tree species in the area inslude yellow-poplar and red maple,

A portion ¢f the area {described in Section 3,1) was logged in about 1999 in preparation for
the mining proposed by Gatliff Coal Company. Roads, partially vegetated abandoned
surface mines, and exposed rock highwalls provida additicnal early successional habitats.
Praominent species of plants in these early include princess iree,
redbud, black locust, elderbany, and blackbarry.

As part of the Royat Blue Wildiife Mansgement Area (RBWMA), the study area is managed
for wildhife such as white-talled deer, wild turkey, gray squirrel, raceoon, quall and ruffed

. The Ti Wildiife R Agency {TWRA) has recently reintroduced elk
&nd bear Into RBWMA. Elk sign was observed in the Braden Mountain area during field
investigations. Black bear are oecaslonally sighted in the kw{er elevations of RBWMA,

In addition to the game specles listed above, other common mammals in the praject area
include gray fox, eastern chipmunk, woodland vote, whits-footed mouse, house mouse, big
brown bat, red bat, and shorb-talled shrew. Reptiies and amphiblans observed within the
area include eastem box tartle, green frog, leopard frog, gray tree frog, five-lined skink,
fence lizard, red-spotted newt, American toad, garter snake, and black rat snake. A few
small ponds on abandoned mine benches provide habitat for several species of
amphibians, Northern copperhead and fimber rattlesnake were also observed during field
visits.

A few abandoned mine portals occur within the Braden Mountain permit arsa. These cave-
fike environments can provide habitat for numersus species of smell mammals, such as
white-footed mice, and several spacies of bats. Birds such as eastemn phoebe and Carclina
wrens also frequently bulld nests in mine openings.

The permit area supports a diverse bird population, comprised mostly of forest-dwelling
species. About half of the approximately 55 spacies of birds breeding in the mine permit
aren are nectropical migrants which winter in the Caribbean and Latin America. The most
abundant species present in pole- to sawﬁmbar—siwd forest are, in desvending order of
abundance, the red-eyed vireo, bler, scarlet ger, Amarican
redstart, black-and-white warbler, and mmd warbler, Indigo buntings, eastem towhees,
and northern cardinals are common in forest edges and in the portion of Braden Mountain
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cutover 3 to 4 years ago. mmmm}mmmmﬂmmmﬁgmm
cutover area are the chestout-sider warbler, yellow-breasted chat, American goldfinch, and
fleld sparrow,  Seversl birds more typical of later successiona forest including the red-eyed
vireo, black-and-white warbler, hooded warbler and Kentucky warbler also occur In the
cutover anea, espeoiaﬂyamundkspmmemr

3.3 Endangered and Threatened Species

3.3.1 Plants

Review of the TVA Natural Heritage and the Tennéssee Division of Natural Heritage
Program databases revealed Mﬂ\me!adm&yﬂﬂeﬁand 37 addfﬁonalwmd plant
species are knowr from Campball and Scolt T 1). These
specles lists formed the baswmmdmmbrmpianupecles which were conducted
in June and August 2002.

No federaldisted plant spocies, or suitable habitats for such species, wers obsarved during
field surveys of the project arsa. Howwer aeingehd&vidualofgdmm(
canadensls), state-listed as of special concem b clal exploitation, was
found on the northern Braden Mountals erea, .

During the surveys conducted in June 2002, several areas of potentially sultabie habitat for
several state-isted species were observed. These areas were re-evaiuated during follow-
up surveys conducted in August 2002, The majority of avaitable habitat is lessthan optimal
for the rare plant spedies potentially occurring in the projett area. No additional
‘occurranmA 208’1’ rare plant species were observed during these follow-up surveys conducted
n Augizst 5

3.3.2 Terrestrial Animals '

A review of the TVA Reglonal Natural Heri datebase indicates that saveral
species of amphiblans, reptiles, birds, mdmmmaismt potentially occur in the project
area are protected under state and/or faderal law. Table 1 lists thess species and thelr
individual legal status.

Four protected species of salamanders are reported from the vicinity of RBWMA. Eastem
heflbenders ave farge aquatic satamanders that five in cool, well strgams.  The
species has been reported from nearby Cove Lake and portions of Creak, However,
hﬁibemmmmdlﬂmmmdwwmﬂmmw
stroams. - Black Mountain dusky salamanders are t Due
mmsemmmmmamwmmmmmnmmm sultable
habitat for this species Is fimited in the project area.

The two remaining species of salamanders, four-toed, and Wehrie's, potantialy exist In the
project arda, These salamanders are associated with the margins of small vemal ponds or
moist bluf¥ faces. Recurds of both species are reported from nearby areas. Former strip
mining operations in the study area created several small depressions that femporertly
collect water, Many of these deprassions are suitable habitat for four-toed satamanders.
‘The Wehrle's salamander has only been found in one locality in Tennesses; researchers
are currently searching for the species ini the RBWMA. Highwalls created during former
mining activities and sandstone outcraps in the praject site represent sultable habitat for
this specioes.

Table 1. Endangered, threatened, or otherwlse listed terrestrial animals known from
Campbell and Scott Counties, Tennesses.

Compmon Name ] Seieninc Name . State ﬁﬁm’ ] Federat Status
‘Eastem Hafbander Cryplobranchus a. In Need of pron
Management
k Mountain osmognathus welferf in Need of —_—
dar Manegement
Fourdoed Salamander 7 Thirm Seutstum in Nead of p
| Wohno's Satamand Piothodon wehal %ﬁ%w -
- Management
W
ifned Hawk Acclpher stristue In Need of =
Manag %am
Cerutean Warbler Dendroica oerufea in Neod of -
mgnt
| Poregiine Faicon ] %% riored =
Swalnson's Warbler Limnothiypls T InNesd of Management
et Concern*
Red-cockaded Pichides boreahs M% Endangered
e clor
%ﬂn Thryomanas bawicki Endangered e
Barm Owl Tyts eiba W Need of —
Management
Colden-winged Warbler Viermivora chrysoptera r-Need of fanagement
Easter Big-cared Bat
Gray Bat !
Eﬁoﬁ Smali-focted Bat
indiana Bat .
‘Woodland Jumplng Hotse
hlanagamant
Hairy-taled Mole Parasciilops brewer I Need of -
e .Management
Common Shrew Sorex chnoreas inNead of -
Smoky Shiew Sarex fumeus Em &Em% =
‘Bowiheastern Shrew Sorex " in Need Nm -
Southern Bog Ls Bymaph open Tn Need of —
‘Management GAncer 1s % Nor-reguisiory statlis v %1}‘9 7

Eight protecied spedles of birds are reported from Campbell and Scolt countles. Two, the
red-cockaded woadpecker and the Bewick's wren, are considéred extirpated from the area.
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Am&mydmmmwwmmmmmmmmwnmmm
igast the 1970s into the early 1980s. This species requiret large areas of mature fo oid
grmm\pines Nnmwhaﬂm‘mm%vﬁwﬂydmﬂmm and the

ket 15 Now X d by TWRA to be extirpated from the Slate.. There are two
races of Bewick's wren in Tennsssee, The
County, however its numbers have dropped
longer exists in much of east Tennesses. TheBemddswmnisWﬁ‘ommﬁdeand
west Tennessee, where it ocours in open woodiands, upland thickets and fencerows in
agﬁcuﬁumlamas(uichow‘lm This species has also tly declined in numb
Neolther pecies of Bewlok's wren is ex bmrhlﬁem}e&m

Four state-ligted species of birds pmaﬁymxmm\ddnnycfmamjwtm
Swaingon's warblers are rare summet residents of RBWMA. The species s occasionally
observed along Cove Creek. 'The Swainson's warbler is associated with extensive thickets
of thododendron of int thick vegetation along waterways.  Limited suitable habitat exists In
the project area. Peregrine falcons likely migrate through the project area. The species
historically nested on cliffs In easter Tennessee. The species fikely nested within 18 miles
of Braden Mountain in 19508 (Nichalson 1997).. Exposed highwalls at Potest Gap would
provide marginal habltat for this species, Shan hawks are uncommon in the area,
but could be fourid in the project area year round. Itis most numerous during the fall and
spring, when the spacles migrates through the area. It typicaily nests in pines within mixed
pine-hardwood forests, and forages in open forests and forest edges. Bam owls prefer to
nestin semi-forested blufls, hollow frees, and okt bulldings. Highwalls in the Poteet Gap
area represant sultable nesting habitat for this species.

Two stale-listed species of warblers, the golden-winged and the cerul nestin the
projct area. The goldenwingad warbler is falrly common in the Royal Blue area and
ocoupies old fields and revegetated surface mines with a ground cover of grasses and
forbs, clumps of shrubs, and scatfered trees. Potentially suitable habitat for this bird ocours
on a reclaimed surface mine a short distance NNW of Poteet Gap no golden-wings were
observed in this area or elsewhere within the B Motstain mine permit area. The
grass/fforb ground cover on the recently logged southefn portion of the Braden Mountain
site is not extensive enough to provide habitat for the golden-winged warbler,

Theearulean warbteris a common sursmer resident of mesic hardwood forests in the
. It ,.‘ mined age to mature stands, usually with ary open

y-and . It reaches some of its highest rangewide densities
in the Cumbedand Mountaing Nm 1897) and s one of the most numercus songhirds
on RBWMA (Nicholson unpubl. data). Cerviean warblers have been reported on 8 bird
census plots containing suitable forest habiat on or adjacent to RBWMA,  Their density on
thase plots ranged from 5 to 51 pairs/400 acros (12 t 126 palrs/100 ha) and averaged 25.8
pairs/100 acres (64 palrs/100 ha) {censuses published in Audubon Fleld Notes and
American Birgs; Nicholson unpubl, data).

Buring May and June 2002, cerulean warblers were recorded at 26 of 43 point counts
conducted in the Braden Mountain mine penmit area, The pre of coutits i
ceruléan warblers, 0%, wwmwmmm&almsammawmmm
(220 of 357, 62%)&nsumdin!hemndkewuhwoﬂoﬂ~7sln 1898-1897. Assuming
that the proportion of point counts recording candean warblers i Indicative of the proportion
of the area occupled by cerulean warblers and the average density within ocoupied areas is

25.8 pairs/100 acres, about 104 pairs of cerulean warblers fikely cocur within the 665 acre
Braden Mountainh mine permit area.

Severa! protected specles of bats are known from Campbell and Scolt Counties. Eastern
big-eared bats form colonies in hollow trees, crevices in sandstone biufls, cisterns, and
abardoned bulldings. Eastem smefi-fouted bats roost in abandoned rmines, under rocks in
talus slopes, Sncrwbesinbia!fsand axpambn;otn&smbﬂdges Both species forage In
forested habliats and usua! in caves. Suitabl g and foraging habitats for
blg-eared and small-fosted bats are prasent in the Braden Mountsin area.

Theendmgeredgm;bmts mmmwmc«mm Gray bats occoupy
roosts are usually formed in caves near water. Gray

. the year.
batstypm&lyfomgeawla:getmm.m and reservoirs. - During winter months, they

migrate from their hib te in cooler caves. Gray bats have been
found hibemating in New Mammoth Cm, approximately 7 miles from Braden Mountain.

The endangared Indiana bat forms small roosts under the exfoliating bark of dead frees
during summer months. Several species of trees that have flaky bark, such as white oak
and shagbatk hickory, are also used as roost sites. Roosts treas may be found n ripadan
or upland forests near streams. There are only a few small maternity cofories known from
Tennosses, ‘No colonies dre known frorm the RBWMA, but forestad zreas in the project
arsa are suitable for Indiana bats. Indiana bate hibermate In'céves during winter months.
Approximately 85% of the total Indiana bat population roosts in 7 caves north of
Tennegses. The remainder of the popaiation forms small colontes in caves ihroughout the
range, including | sites in Tennsssee. A small colony hibernates in New

Abandoned coat mine porials can provide potential hibemating sites for both the gray bat
and the Indiana bat. One such slte, on & northeast slope of the southem portion of the
Braden Mountain site, was surveyed In January, 1999, The site was found to be too warm
1o ba used as a gray bat o Indiana bat hibemacufum. Two other portals oceur on
shandoned mine benches atabout 2300 foot alsvation; one of thesa is on the northwest
slope of the southiem portion of the Braden Mountain site and the otherIs or the east slope
of the northern portion of the Braden Mounteain site. Due to-the hack of open water
resources and the lack of roosting caves, gray bats are not likely to roost or forage on the
Braden Mountain site.

Saveral species of state-listed small are ted from Campbell and Scott
Counties. Smaky, and southeastern sh hmmtypm!fyfoundmmnier
moist forasts with a thick-leaf litter layer and moss-covered rocks, faﬂanlogs and other,
woody debris. These sriall mammals are usually found in association witly craeks,
streams, or molst areas. Southeastern shrews are less constrained by habitat |
requirements than other shrews and oan be found in a veriety of habitats. Most habitats In
the RBWMA are suitabie for these species, especially smoky and southeastern shrews.

Aliegheny woodrats are typicafly found along rock outcrops, in caves or mines, ustially in
{orested areas having a high degree of woody debiris and leaf Hitter. There are no records of
woodrats from the project site, however, suitable habitat for this species exists along the
many forested highwalls and rock outcrops on the Braden Mountain site.
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Wmd%andhlmpingrrﬂw hairy-tafled mole, and bog ning exist in suitable habitats on
the RBWMA. The species are usually assoclated with misthabm Jumping mice are
found it forested or biushy areas along streams or the margins of wetland habitats. Hairy-
talled moles In the vicinity have beon collected undar decomposing logs in loose; moist soll
(Alisbrocks et al. 1983). Bog lemmings have aiso been collected in similar habitats, These
species are expectad to exist in sultable habitats in the project area.

2.3.3 Aquatic Animals

Activities in the proposed mine permit area could affect several named parennial and
intermittent streams that support aquatic Ife. A search of the TVA Regional Natural
Heritags Project database Indicates that several federally or state-listed species have bean

from Camphbell and Scott Counties (Table 2). This section provides briaf
descriptions of the status of thase species in the project area.

Table 2. Endangered, threatened, or otherwise listed aquatic animals reported from
Campbell and Scott Counties, Tennéssee.

Common Nama Solentific Name State Siatus Federal.
Cumbeviand elktos End d End:
sriandian combshel! Ei
Tan i Eﬁé’% Endangefed
Green b ;uw’ E= End: d
— gebernactdum
[ ewing pesrymussel Pogles fabua _Endangersd | Endangered |
Cumbsrand bean Viloga trabals  Endangered Endangered |
Fish
Ermereld darter Etheosioma baileyi Tn Nead of =
Manegement
Ashy datier Ethecsioma cinsretm Threstened -
Asrow darter Etheostomas sagitte in Need of -
: Management
e e e |
Cumberiand johnny darter ! SUSENAO red
Palazone shiner | Nokapls aibizoretis - Endangered Endangered
Tippecanoe dariar Etheostome fppecance in Naed of -
't
Stiveraw Minnow Notropis: buccatus Threatened -
Rosyface Shiner Kofropis rubsiius rubelius In Need of B
Managsment
Blackeide dece Phoxinus Threatened Thieatened
cumberiandonsis

The emerald darter, arrow darter, and blackeide dace have all been recently reported in
Terry Craek, a tributary to Elk Fork Creek, and in Straight Fork Creek and its Jake Branch
tributary. The headwater portions of thess straams drein portions of the proposed mine
permit area, None of these species, or other listed aguatic species, have been reported
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from streams within the proposed mine permit area, #nd nohe were found in field surveys of
this area cohducted during June 2002,

The emerald darter inhabits rocky pools and runs of the creeks and small rivers that make
up the watersheds of the Big South Fork and Upper Cumbérland Rivers (Etnler and Stames
1993). On the Cumberand Plateau, this species ks particularly susceptible fo degradation of
water quality resuiting from slitation, toxic runoff, and acid mine drainage from coal mines
and poor land use practices,

The armow darter inhabits pools and nins in st of slow-to-moderate current. Migh -
quality habitat includes have bedrock and rwkmbb&eboms lnmrspemadmﬁz areas of
dean sand; such streams are usually cool and d by ¥ , hododendron,

or mountain (aurel. The arrow darter is adapted to tolerate moderate levels of sittation;
however, its range has probably been adversely impactad by heavy siitation following
logging and surface mining and acld mine dralnage from surface mines. The arvow darter's
range in Tennessee Is confined to the upper Cumberiand River and some of the eastern
tributaries to the Big South Fork on the Cumbwrland Plateau.

Thehlasksidedsoeﬁsfoum:nanomaosepmmesmmshmeupper()umbeﬂand River
system (primarily sbove Cumberiand Falls) in Kertuck g parts of
Scoﬁ and campbe& Counties. it Inhabits small uplend straams with moderate flows and is
y 3 with undercut banks and large rocks In relatively stable,
well-vegetated watersheds with good riparian vegetation, - The fish is not found in

low-gradient sitty streams or in high-gradient tain tributaries. Habitet d dation from
coal mining {acld mine drainage), natural low flows, and sitation from logging, , road
construction, agriculture, and human development are the primary threats to this species.

None of the remaining species listed in Table 2 have been recently reported in stream
segments draining the proposed mine permit area. The only kivown locations in Scott or
Campbell Countias for several of the species listed in Table 2 are within the main channel
of the Big South Fork River. These species include the Cumberland elktoe,
Cumberlandian combshel; tan riffleshell, littewing pearlymussel, Cumbedand bean,
duskytail darter, and Tippecanoe darter. None of these species is likely 1o ocour in
streams potentially impacted by this action.

The green b | d in the T River sy

including the Clinch Rivef itis omsidamd likely to be extinct (NatureServe 2001). "The
patezons shiner formerdy ovcurred in Cove Creek, but is now belisved to be extirpated
#rom Tennesses (Etnier and Stames 1893). The only knéwn extant populations of this
species cocur in the Litle South Fork of the Cumberiand River in somheast Kemucky and
Paint Rock River in Alabama. Meither the green blossom pearly [ nor the p

shiner are Hkely to occur In streams within the project area.

The siivetjaw minnow occtrs In small creeks 28 well as large rivers with sand substrates. The
mmmmdMammmﬁmmmmmmmMgmM
in 1974, This species Is considerad on the verge of extirpation in the upper Cumberland
drainage in Tennessae (Etnler and Starnes 1993).

The Cumberiand johnny dartet is known from shoft reaches of 16 small streams in the

upper Cumberland system in Whitley and McCreary Counties in Kantucky, and two small
streams in Tennessee: one In Scott County and one in Campbell County (O'Bara 1988,
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i.gudermilk and Cicerelic 1898). It is not known from streams in the Straight Creek, Cove
gee:z. or Elk Fork drainages, and is not fikely to occur in any streams potentially impacted
this project.

The ashy darter is known from several tributaries to the New River near the project area, It
is typically found In small to mediurs upland rivers with bedrock or gravel substrate and

sluggish currents (Etnier and Starnes 1803), 1t s also known from a fow other tribittaries to
the Cumberiand River as wall as 2 few tributaries to the T Riverin Tmnessse‘md

Tmmmmm:w&mﬂywiahmmksandsmaﬂﬂmwﬂhd@enwahrand
substrates consisting of rubble, boulder, or bedrocik. Although this species is more tolerant
of siitation than other related species, it is particularly susceptible to degradation of water
quelty resulling from siitation, toxie runoff, and acid mine drainage from coal mings and
pcoriandusepmcﬁw&%wbspmdmwmswmtmonm&mmbaﬂam

Plateau (Notropis rubelius rubelius) is particutarly tt d by habﬂai
3.4 Surface Water and Aquatic Ecology
The praposed mine area is located within the Cumb ‘Mwnmhssubmwheeafme
Cumberand Plateau physiographic provi Larger in this subprovince tend to

have moderate o low gradients and flow in well definad valleys. Examples include EX Fork
Creak, Buffalo Creek; and Cove Creek, Smaller streams drain mountain slopes and tend to
have moderate to high gradi and a sut of boulders, cobble, and gravel. Many
streams in the Cumiberiand Mountains have been degraded by slitation and acld mine
drainags from unreclaimed or poorly reclzimed coal mines. This situation hes emelicrated
somewhat in recent years. Otherwise, waters in the subprovince tend 10 be soft and low in
dissolved nutrients.

The proposed mine site is located withln the headwaters ofmmwmada Buffalo
Creek, Elk Fark Creek, and Straight Fork. A portion of the haul roads within the proposed
mine parmit area are within the headwaters of & fourth watershed, Cove Cresk. Buffale
Craek, through its Rockhouse Fork, Collings Branch, Lick Branch, and Crablree Branch
tributaries, drains the west side of the site, Buffalo Creek Is a tributary to the New River.
Elk Fork Cresk, a ributary to Clear Fark Cumberland River; drains the northeast portion of
the site via its Terry Creek, Stillhouse Branch, Frogpond Hollow, and Hudson Branch
tributaries, Much of the southern portion of the site drains to Straight Fork as well ag its
Jake Branch and Cross Branch tributaries, Straight Fork Is a tributary to Buffalo Creek.

Water use classifications of the st draining the p wmkanaaamﬁsh
and aquatic life, recreation, &Mon,md?vestod(wawﬁmandm Cove Creek has
the additional use classification of industrial and domestic water supply. Thete are no
surface water users within or adjacent to the proposed mine permit area. The closast
domestic groundwater resource is about a mile from the proposed mine site and much
lowaer than potentially affected cosf seams.

A 3.9 mite stretch of Etk Fork Cragk near Jellico s fisted ory the state of Tennessee’s 2002
draft Clean Water Act 303(d) list as partially supporting use dassifications (TDEC 2002),
The causes of these exceedances of water quality standards are siltation and other habltat
alterations resuiting from abandoned mining. Straight Fork Creel and its tributaries are
also fisted on the 303(d) fist as partially supporting use classifications. The causes of these
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exceedances of water quality standards are pH and other habitat alterations, resuiting from
regource extraction and habitat modification.

The portions of ihese strenms within the mine permit area are intermittent or wet weather
convayaroes which are dry most of the year. Five of the eight intermiitent streams were
flowing or wet during June 2002, Evidence of aquatic fifa (caddisfies, mayfiies,
chironomids was present during June 2002 in an Intermittent tributary to Frogpond Holiow
on the northoast slope of the northern portion of Braden Mountsin, and in any intermittent
tributary to Jake Branch on the east slopa of the southen portion of Braden Mountain. The
Frogpond Hollow tributary flows from severst separate channels which converge on an
arphan mine bench and the Jake Branch fributary flows from a pond on an orphan ming
bench. A few ponds, some of which are ephemeral, ocour on orphan {(e.g., abandoned)
nﬁr\ebanmuwmﬂnmemhepemhama These ponds are occupled by aguatic insects
and of

The aquatic community in Cove Creek at mite 18.2 {about one mile above Cove Lake) was
sampied by TVA in May 2000, The fish assemblage, comprised of 15 speties, was rated
fair compared to what would be expected in such a stream under idesl sonditions; the
benthic assemblage (bottom-dwelling invertobrates) was rated good.

Results of surface water quality monitoring within potentially affected streams are presented
in the 1998 mine permit application (Gatif Coal Company 1999) and in Cumulative
Hydrologie impact Assassments prepared by OSM (OSM 1988). Water quality in these
streams is described as reasonably good. Colling Branch, Rockouse Fork, Cross Branch,
and Jake Branch show impacts from past coal mining based on moderate to high
concentrations of suifate (up to 150 mg/fl). pH levels in sampled streams are near-neutral
{5.6~8.0). Total dissolved solids, dissolved lron, and dissolved manganese lavels are
betow Environmental Protection Agency (EPA) standards except for the Stralght Fork
watershed, where both total dissoived sclids and dissolved ranganese stendards are
exceeded.

3.5 Managed Areas and Ecologically Significant Sites

The tand surface of the Braden Mouritain area is within the 43,620-acre Royal Blue Wiidiife
Management Area owned by the TWRA. . TWRA purchased the area in 1681 after leasing it
for maty years from several provious owners, The WMA. is managed for hunting and other
forms of outdoor recreation including wiidife observation, off-road vehicte operation, hiking,
and hovse riding ('IWRA 2001). Several habitat management projects have been

with organizations such as Quail Unlimited, the Natfional Wild
Turkey ¢edemﬁon and the State Divislon of Mine Reclamation.

Popular garhe species on RBWMA are white-tafled deer, wild turkey, ruffed grouse,
raccoon, and squirrel. TWRA began refeasing ek on RBWMA in 2000 as part of an elk
restoration project centered on the Cumberland Mountains and adjacent parts of the
Cumberand Plateau.

The Smoky Mountain segment of the Cumberiand Trall, a linear state park, runs through
REBWMA, Atits closest point, the Cumberiand Trait is about 7 miles from the proposad
mine permit area.
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RBWMA is also one of two publicly owned tracts within the Southem Cumberiand
Mounlahs fmpoﬁamBﬁdkanﬂBA),whﬁchmwm141 000 gcres in four counties
N ly 20024).  The Southetn Cumberland Mounteins IBA is notsble
for its high poputath 1s-0f the cerul bler and the golden-winged warbler, as weli as
the presence of many other species of migrent and resident birds. The IBA program Is an
intemational effort to identify the most important areas for malntaining bird populations and
focus conservetion efforts on those sites (Mational Audubon Soclety 2002b). 1is
adtrinistered in the U.S. by the National Audubon Sodlety and in Tennessee Is
mmwmlnmmnmmmrmmaowmmwamm
Auduibon Chaptars.

The Cumbetiand Forest Public Hunting Area (PHA), a mostly forested area of 75,000 acres
owned by International Paper, adjoins much of the west side of REBWMA. PHAs are

d through 2 cooperative agreement between land holding companies and TWRA.
Forest lands owned by international Paper are managed to provide lumber, paper, tlesn
water, Improve wildiife hgbifats and 0 create recreational opportunities for the pubiic. in
August 2002, TWRA announced its acqulsition of this property through & joint effort with
The Conservation Fund, Renewable regources Inc., and Intemational Paper,

Siinking Creek, a tributary to the Clear Fork Cuniberiand River, is Tisted on the Nationat
Rivers Inventory maintained by the National Park Service. It Is deseribied in the Tnveritory
as a rural, scenic stream flowing through the unique Cumberiand Black geologic formation
(NPS 2002). The headwatsrs of Sfinking Creek are about 2 miles east of the project area.
None of the proposed mine permit area dreins 1o Stinking Creek.

3.6 Visual Resources

The physical, bictogical, snd cultural fostures of an area combine to meke the visual
landscape character both identifiable and unique, Scenlc Integrity indicates the degree of
unity or wholeness of the visunl charecter.  Scenic attractiveness is the evaiuation of
otdstanding or uniqué natural feakures, stenic variety, | ch and strategi
location. Where and how the landscape Is viewed will affect the more subjective
petceptions of s aesthelic quailty and sense of place. Views of g landscape are describad
in terms of what is seen in foreground, middieground, and background distances. In the
foreground, an area within one half mile of the observer, detalls of objacts are sasily
distinguished In the landseape.  In the middleground, normally between a mile and four
miles from the observer, objects may be distinguishable but their details are weak and they
tend to merge into iarger patters. Details and colors of abjacts in the background, the
distant part of the landscape, are nof normally tiscemible uniess they are especially large
and standing alone. The impressions of an area’s visual character can have a significant
influence on how it is appreciated, protected, and used.

tar gives a g | area its visual and cultural linage, and consists
af the physicel. biofogical, and cultural atiributes thet makes each landscape identifiable
and unique. The general landscape character of the proposed mine permit area is
described in the following paragraphs.

The northers portion of the Braden Mountaln area is situated between Wesley Gap and
Braden Gap. It is heavily wooded, imiting viewsheds to adjacernt land areas. Elevations
range from about 1850 to 2700 feet at the site of a former lookout tower along the highest
ridge. Access to the site is from the south off of Highway 63 at Poteet Gap of from the east
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off of Highway 297 at Elk Gap. Both access toads are unimproved; traffic along these
roads is limitad to seasonal hunters, off-road vehicles, and other recreation users. There
are no residents In the immediate mine arsa; a fow ocoupied houses ocour along Highway
297 near Elk Gap.

Narrow sbaridoned surface mines surround much of the area at about the 2300 foct
contour, These mines are mostly revegetatod and the highwalls are generally lass than 30
foot toll. MWMWMMMHMMMMQmaAMsmmmm
The along the ridge are comy or greater In height than surrotmding ridges
wmam-mi!aradm Scenic atiractiveness Is common. Soenic integrity is moderate.

The southern portion of Bradan Mountain is shuated betweet Limestone Ridge to the east
and Gunsight Mountaln to the west, Elevations range from approximately 2000 to 2650 feet
at the highest point on Braden Mountain.: Access {o the sie is via the same unimproved
roads used for the northern partion of Braden Mountain,

Narrow, mostly revegetated, abandoned surface mines stiround parts of the site at about
the 2300 foot contour, Larger, parffally revegetated abandoned surface mines occur at
about the 2000 foot contour on the southem edge of the site. These larger mines have tail
sheer rock highwalls that wnffast with the mundmg steep smpea Views from this area
are minimal dus to heavy Scenic Is common. Scenic
intpgrity Is moderate.

3.7 Cuitural Resources

East Tennessee has been an area of human occupation for the last 12,000 years. Human
oocupation of the area Is generally describad in five brosg cultural parods: Paleo-tndlan
{11,000-8,000 BC), Archaic (8000-1600 BC), Woodland (1600 BC-AD 1000), Mississippian
{AD 1000-1700}, and Historic (AD 1700- to present),  Prehlstoric land use and setliement
patterrs vary during esch period, but short- and long-tere habltafion sites are genorally
located on flood plains and alfuvial terraces along rivers and tributaries. Specialized
campsites tend to be located on oider alluvial terraces and In the uplands. Eurcpean
interactions with Native Americans in this ates began in the 17t end 18th centuries
associated with the fur trading Industry. Euro-American sefiement increased I the early
19&0&hwmﬁ@0hmkeemmfamadtogiwupﬂmirw Campbell County was
created by the Ti A bly in 1806 (Baird et al. 1998). Scoft County was
created in 1849 (Binnicker 1588).

TVA Gultufil Resources Staff has defined the acea of poteritial effect (APE) as the
mmmmamammmmmmmmmﬂmmw This APE
includes the B64.5 acre proposed mine permit aren, as wek as arcas not included In the
mkwpemamabmmumwbywopmdnﬂmmmchasmmbaamm

mmmmtwmmmwmmmw ject area, Given the
High potential for aret el Mamwﬁhcammmmmmemmm
Cumberland Plateau area, an was conducted to determine
NanyamaswﬂhmtheAPEhadamwfonW tes. Based on the
reconnalssance suivey, 4%moftmmmmmm:mww
to detarming if any sites aligible for fisting in the National Register of Historic
Places (NRHP) were present within the APE. The Phase 1 Archaedlogioat survey, which
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included shovel testing, was conducted in June 2002 (Pietak and Holland 2002). Thrae

insufficlent data to make eiter rock shelter eligible for lising In the NRHP.

There are 4 histaric proparties fistad on the National Register of Historic Places in Campbell
County and 5 In Seolt County. Nonu of thess properties are located near the project area.

4 ENVIRONMENTAL CONSEQUENCES

in Fing t 8t Cormprehersive Impadts
Dedisions Under the Tennesses Faderal Program (OSM 1985). 1 ifs notice of adsption of
this FEIS (65 Feders! Register 23338, Juns 7, 1990}, TVA determined that the potential
cumulatlive anvironmental impacts of coal leasing were adequalaly assessed. Additional
information on potentist cunolaive hydrologic impacts is ﬁmmtodmmoeumnlaﬁve
Hydrologie Impact Assossments prepared by OSM (OSM 1899) s dastribed balow.

Undet the No Action Alternaiive, the lgasing and surfgce miting of coal in the Braden
Mountain ares woukd not otcur and royaitiss on the TVA coal would not be paid. The area
would continue 1o ba managed as part of Royal amvmaramwwmmwm

4.1 Vegetation

The proposed action would resull in the disturbanes of vegetation on about 527 acres of the

M.Sammmmmnm The proposed mine permit anss 18 a mixture of recently
harvested forest, dominated by saplings and shrubs, abandoned mines In vadous stages of

revegelation ranging from tierbacious and shrub communities to pole~sized forest, and

more matore forest domiriated by oak-hickory and mixed mesoptytic farest types.

Altfiough no plant communities of state, regional, mglcbﬁsignmmwnmurwimlnm
mine atee, the proposed adtion would result in fong term changes to siie
vwmmnammmwminwwuﬁummdmtmm,wuu!dbn
removed. As the area is reclaimed, ground cover, shrubs; and trees will ba replanted,
Most of the-area will ba replanted with-a mixture of grasses and legumes such as
orchardgrass; annual rye; ladino clover, and red clover.. Partions of the area will be planted
with native warm season grassess, in blocks of shrublires mixes, or In biocks of deciduous

trees dominated by ceks. Following the completion of raclamation activitles and bond
mmmm%@%s@m@ﬂmwww In the absence of
active managermeat; areas of grass and herb ly ravert to forest.

Several Invasive, son-native pwn!mmmﬂmdyommdmﬁmmyma
mwdpmmmmnmm Buch species considarsd 1o present
ammmmmmmmmmmmmmmmmmmmdm
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wuunmmmmmmttngmwmmm The proposed action would hot
result in the introd af any Invash to RBWMA.

4.2 Wildlife
Under the proposed action, about 527 acres would be moditied during construction and

mmmwmwwmmmmmmmmt

Clearing and mining activities would result i some direct mortality of slow-moving antmals
mmmmammmammwwmmmmm
proceed through the ming area aver the course of 7.4 years: This progressive movement of
mmmwmwm ntal raclamation of the disturbed areas
would reduce impacts to local populations of wildiife.

Resuits of restoration studies performed on reclaimed mines at nearby Brushy and Walnut
Mountaing (TVA 1981), as well a8 other studies eldewhere, indicate that wildife quickly
move into reclaimed habitats. puwoasdwnmmmwmvwmmmdﬁmmm
mzmmmwmmmmawmmwmawmmm
rioted within setiing ponds within the first vesr. These areas were quickly tatedby
species that favor early sucvessional habitals, Species that favor foreuted habitats woul
later move into the reclalmed areas as the postiining vegetation reverts fo woodiand
habitats. The previously approved mine reclamation: plar was developed in cosperation
with TWRA 1o assistin meeting their witdiife mansgement goals for the Braden Mountain
area. Specific redamation activities designad 16 enhance wildiife populations on the
ma!aimadaﬁmimmdq revegelation of portions of the area with native wam season
grasses, retaining wd?msmwns planting biocks of mixed trees and shrubs, and planting
blocks of hardwood trees. Mhmmmnminmonmammﬂm
tation, wot ctivity tod areas downslope fronithe mine
mfhommmdswmmmwmmmmuyamw

Thie proposed action would result In direct impacts to terrestrial animal populations in the
project ares, However, due 1o the large amounis of similar habitat adjacent o the project,
impaicls to terrestrial wildiife in the region would ba temporary and Insignificant. . The project

is not exgectad 16 result In significant cumulative 1o tarestrial animal communitiss,
increase populations of exitic or invasive terrestrial animals, o result in significant adverse

Impacts to migratary birds in the region.

4.3 Endangered and Threatened Species

4.3.1 Plants

One occurrence of a statedisted {goldensaal) was identified or the northern

plant species
pertion of Braden Mountain, At lenst 1185 additional ocoumences of this specles are known
from elsewhere in Tennessee, Therefora, the potential loss of this individual would not
significantly impact the viabily of this species In Tennessee.

Alihough areas of marginally suitnbis habitat were Identified for some other state-listed
plants mdmm wm@hgmelnity, no occurrenges of such species (with the
phion of the g t menitioned above) wers identified during field surveys.
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In summaty, the proposed action would not result in significant impacts to state-listed plant
species, and no federally listed plants would be affected.

4.3.2 Terrestrial Animals

Under the propased, action TVA would enter a lease agresment with a coal company that
would resultin surface mining of coal on Braden Mountain. This would result in the
mod}ﬁmorammmolwwdmdmdymmwdmﬂhabitutsovern74year
period. Of the 22 p d of | animals reported from Scolt and Campbell
Counties, 16amhmvmtne;&s!orpomnﬁanyeadstonmapmjactsme

The red-cockaded packer, Sy w's warbler, Bawick's wren, heltbender, and Black
Mountain dusky sal ed from ideration due to the lack of or the
fimited mmdsu&ﬂehabmfortmemmmm Potential hibemating sites
for the Indiana bat and the gray bat are provided by abandoned mine portals in the mine
permit area. One of these portais was inspected In January 19989 and determined to be
ungultable for use by hibernating indiana bats or gray bats. No evidence of summer use by
gray bats was observed during i in the summier of 2002. The only activities
proposed in the immediaté vicinlly of & second portal on the northwest slope of the southem
portion: of Braden Mountain are sediment basin and access road construction. These
activities would not significantly disturt the portal. A third portal, on the east stope of the
northem portion of Braden Mountaln has a small, mostly collapsed opening and doés not
appear suitable for use by the indiana bat or gray bat.

The remaining 16 spacies are known to exist or potentially exist in early successional and
forested habitats in the project area. Construction and opetation of the mine could affect

individuel specimens of most of these spacies. H 1o the &p as a whole
are expected io be temporary as most of zhese species woulg disperse Into nearby similar
habitats.

Onee reclamation sctivities begin, specles that breed or forage in early successional
habitats stich as four-toad salamander, golden-winged warbler, bam owl, big-eared and
small-footed bats, southeastern shrew, halry-talled mole, and bog lemming would re-
colonize the area. Local populations of same of these species, particulady the golden-
winged warbler, would ase, and the reciaimed mine would provide suitable habitat for
this warbler for many years, - Forest dwelling sp would experi a shortt
reduction in habitat and local poptilations of somie of thase speciss would be slightly
reduced, Up to 69 pairs of serulean warblers would be affectod within the area of surface
mining and fils; this numbar represents a small fraction of the population of this spedies in
. ﬂwRBWMAasw&!!asmme Cumberiand Mountains. Portions of the minad area would be
d during jon and these areas would provide sultable habitat for many
forest-dwelling species, Due to the large amounts of sultable habitats nearby, impacts fo
these would be temporary and insignificant and thelr population viability on
RBWMA would not be affected. .

During the review of the OSM Enviranmental Review of the Gatliff Cogl permit, USFWS,
TVA, and TWRA determined that there would be no significant impacis to any federally
listed species i certaln commi ts ware followed. These trnents are listed in the
FONSt issuad by TVA in 1999 (TVA 1880) and ihcarporated into the currently proposed
action. They are designed to establish specific reclamation activities to protect the
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endangered Indiana bat and other species of wildlife. With the implementation of these
measures, tha proposed action is not fikely to adversely effect threatened and endangered
terrestrial animals,

4.3.3 Aquatic Animals

Of the nine endangered, threatened, or otherwise sensitive aquatic species potentialty
oceurring in the project area, only the blackside dace, the arrow dartor, and the emerald
darter are p n tally impacted by mining Braden Mountain. These
spedesammpoﬂadfmekamﬂswﬂmmmmakawmm
ﬂ\esuuiq%ﬁwkmm The Terry Creok headwaters consist of three streams whose

i by d from the Braden Mountaln site; Stithouse Branch,
FmgpondHoﬁmﬂaMHudsoanch Stralght Fork Creek is fied by
that drain the Braden Mountain area, including Jake Branch, Cross Branch, and Stra[ght S
Fork Creek.

Potantial impacts to these three streams reaufting from the proposed action are discussed
in the Cumuiative Hydrologic Impact Assessment (CHIA) prepared by Gatliff Coal Company
in the previous review of this project. These potential impacts are discussed in CHIA No,
1061, Cumulative Impact Area (CIA) No. 10, Subarea No. 6B (Elk Fork Creek systom) and
CHIA No. 84, CIA No. 8, Subarea No. 6B {Straight Fork). This analysis considers all
existing and anticipated mining operations and addresses potential cumulative hydrologic
i(r:npsgts to CIA 10, Subarea 6B (Elk Fork Creek), and CIA No. 8, Subarea 6B {Straight Fork
reek).

This assessment condludes that while there is slight potential for aciditoxic drainage, and
increased sediment loads into Terry Creek, Stiffnouse Branch, Frogpond Hollow, and
Hudson Branch in the Eik Fork system, and Jake Branch, Cross Branch, and Straight Fork
in the Straight Fork system, the effects would be minimized by moeasures 1o be
imptemented during active mining, and during reclamation ofthe site. Surface-water
monitoring of these streams, and of the seftiing basing above these streams, would be
conducted in accordance with NPDES parmit requirements {o ensure that waler quality
impacts to receiving streams are minimized

This hydrotogical analysis indicates that water quality in these streams should remain wmxm
acoeptable mits and would not significantly d conditions f d by these sp

Therefors, this proposed mining activity would likely result In only short-term, instgn&ﬂcank
impacts to aquatic ife in Terry Creek and Stralght Fork, indtuding biackside dace, arrow
darter, and emaraid darter.

Construction of the haul roads would have potential to impact populations of blackside
dace, arrow darier, and emerald darter in the Straight Fork system. These potential
impacts would result primarily from run-off of slit generated by roed construction and
maintenance activities.

Construction and maint “mwmadwmmmmedmwdmmm .
Host M. to control run-off from the haut

md and to minimize ground d!smmanue during constniction would fikely result in only

insignificant impacts to blackside dace, arrow darter, and emerald darter in Straight Fork,
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4.4 Surface Water, Groundwater, and Aquatic Ecology

' rface water and aquatic ecology resulting from the pmpoeod hining
aot!vluu mdude Smreasﬂd sedimant in surface runoff, acidftoxic
rag .and P { freit construction of hollow fills. Potenﬂnl knyxm to

groundy e In avaliabliity and flow regimes, and changes in water quatity.

Runaff fram the proposed mine site wolild drain into three watersheds (Straight Fork, Elk
Fark, and Buffelo Creek) and runoff fram 5 part of the proposed haul roads would draln into
a fourth watershed (Cove Creek). OSM (1868) has prepared Cumulative Hydrolagic Impact
Assessments (CHIAs) for these four watersheds, No surface water users or groundwater
usemmﬂdbeaﬁe@hedm any of the four watersheds.

Measures incorporated intr the mine plan to minimize hydrologic impacts Include use of
hay bales and fiiter fabric fense, instaliation of sediment basins with controlled discharges,
periodic sampling of water in sediment basins and chemicel treatment as necessary.
A%thwghthemoﬁﬁfoﬂheslrﬂmmbedishnbedbymhﬁngaxh!bhapoaiﬁvenaﬁtacidbase
aocounting {1.e., hmwmoientwﬁeﬂm ity to pr acid p i ,,macoa!
seams are potentially acid producing. The p d mine plan inch ah
mﬁaﬁu&mpianandaksdcm&eﬁalhsndf‘mgpm Minedcoa#wouldbep

ramoved from the site and overburden would be blended when backfilled to minimize
potential acidic problems.  Sediment in basins would be sampled prior to removal and
treated according to the mine plan. Sediment basing would be retained follswing
reclaration at the discretion of TWRA,

Groundwater quality In the proposed mine aren is highly variable and iron and manganess
concentrations sometimas excesd EPA standards for public water systems.  Any impacts to
groundwater quality would be localized and not affect groundwater users.

The CHIAs show that Impacts Io surface water would be insignificant. Within each of the
four watersheds, there woukd be a smell increase In sediment loading during mining.
Fallowing mining, the sediment yisld load value would decrease 10 levels similar to or less
than pre-mining valugs. pH values would be unchanged or slightly decrease; the greatest
change would ocour in the Elk Fork watershed, where the minimum anticipated pH would
be 7.3, anear- nmi:ahmlua within acceptable EPA limits for domestic water supplies and
freshveater aquatic fife, in-total dissolved solids, fved iron, and dissol
manganess levels wollld be small and anticipated concentrations would remain within EPA
standards in the Elk Ferk and Buffale Creek watersheds.

Total disse!ved sdlds end dissolved manganese concentrations In the Straight Fork

d EPA dards under flow conditions; these problerns are
caused inlarge partbydmkmefmno!dmmopenlngehtheBngycoal seam. The
proposgd mining, which incldes reclamation of orphan mine areas, would not result in
further degradation of Straight Fork.

A faw short sagments of intermittent straams and wet wanther conveyances, aswellas a
few smail ponds, would be directly impaciad by mining activitles. Straam channels would

be restored duting reclamation, and no long-term changes in runoff are anticipated.
Sediment basins would replace habitat currently present in porids. Overall impacts to
aguatic ecology would be insignificant.

4.5 - Managed Areas and Ecologlcally Significant Sites

mpmpmadacmmmuwmu!tmumammﬁonmfawalwﬂawnﬁmmhmlheRoyut
Wildiffe Maragement Area,  This would affect wildilfe habitat and recreational use,
ﬁadud%ngmm\gandnﬂwmwhkdem.Mnmepmedmwnﬂtm The
proposed mine permit anea comprises a small portion of RBWMA (less than 2%) and the
revegetation plan was developed with the assistance of TWRA. The mialit roads Into the
mmmghmymmmaspmdmnghwaym?atﬂkeapmmdmmainapen
to the public. The Gunsighit Mountain road, which passes through the southorm
the Brader] Mountain area, may be closed during active wlnmooperm Impactsto;he
mmmtommmmwammﬂmmm

NoimpadzhmeCumedandForemNbﬁcHunﬁngNm ormsmmgcm listed on
the National Rivers } toty, fre anticipated
Mountains {mportant Bird Area, w?ﬂd\ksdudesﬂswmwaharnearbynm.m
expected fo be temporary and insignificant.

4.6 Visual Resources

Visual quences e d It terms of visug! changes batween the existing
tandscape and proposed actions, sensitivity of viewing points available to the general
pubﬁn thelr viewing distances, and visibility of proposed changes.. Scenic integrity

tes the d of Intact or wholeness of the landscape charactor. These
mesmmheipidmﬁyohuﬂm invisual character based on.commonly held perceptions of

bnds@pemy sndﬂmmsﬂmlicmm«ptam mforegmw middieground, and
W Previ bid in the affected environment
section,

Site preparation and initial mining activites would adversely impact the visual landscape
character of the proposad mine permit area by removing fordst cover, modifying landforms,
mommmmmmmrmm& Some fil wreas would have a series of
stair-sh § p Hat gentler slopes than prns\muy exist. These features
would § visua& st, while reducing unity, and h y in

the landscape during the inltlal mnsuucuon period. Scenlc inmgﬁtywwld be lower, Mest
of these visual impacts would lessen over time as the area is

Soms proposed mining operations would be visible to recreational users of the Braden
Mountain and Limestone Ridge areas of REWMA, Portions of the mine area may also be
briafly visthio to motorists on Highways 83 and 267, as well as Interstate 76. The mine area
would be In the middieground or background of views from these roads, anid visual detals
would be weak, Views from these highways already include highwatls of unrectaimed
mines, as well as elements such as communication towers and, on interstate 75, biflboards.
Overalt visual impacts would be insignificant and mostly short-tarm,

4.7 Cultural Resources

A Phase | Cultural Resource survey of the APE identifiod two rockshelters with a p i

to contaln archaeclogioal sites. Further Investigations of these arpas were conducted and
two archaeclogical sites wers identified (40CP134 dnd 40CP135). Material from these sites
was considared insignificant and neither site is recommended as potentially eligible for the
NRHP. TVA has determined that the project would have no effect on any historic
properties on or eligible for NRHP listing, A letter of TVA's findings and determinations was
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sent 1o the Tennessee State Historic Preservation Officer on October 18, 2002, Similar
letters were sent to the Eastern Band of the Cherokee Indians on Octobar 23, 2002.
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Appendix 1

Endangered, ﬁxmteneﬁ or otherwise listed plmt species known to oceur in

Scotit Countles, Tennessee,
Common name saenﬁﬁc name eral status State status |
‘Alabama grapefern Furn Jerrani Threateried
: mteaf Wmm Rhamnus ainifolia Endangared
i " . can barberry Barberls canadensis Special Concern
C ; \Mkﬂlfa, ‘Endangered and Threatenad Species N
' Charles P. Nicholson ' EA Cortpliston, Widife, Endangered and . Darbars buttons’ Nochalle granciiors Sndangersd
. Geome E. Pack Tf’"’a‘;‘gfgd Speciés Cantada ity Litufn canadense Threatened
We%mh:tt actics ‘Aguatic Ecology Capittary beakrush Rtiynchospora capilacea Endangored-p’
Erin E. Pritchard Froeliy-vimiond B Climbing fumatory  Adjumia fungosa Threatened
agourCes S Cumberland rosemary  Conradina verticliata Threatened Threatened
Carolyn L, Wefls Vegetation, Endangered and Threatened SP"“‘ - Cumberiand sandwort  Arenaria cumberiandensis ~ Endangered Endangored
Richard W. Yamell Cultural Resources False foxglove® Aursolaria patula Threatened
Ginseng Panax quinguefolius Special Concemn-
CE
Goldenseal Hydrastis canadensis Special C?noern-
CE
Green-and-gold Chrysogonum virginianum Threatened
Kentucky rosin-weed  Siiphium wasictense Endarigered
Lady-slipper* Cypripedium kentucklense Endangered
Meshan mint Meshania cordata Threatened
Northern white cedar Thufa ocoidentalis Spetial Concern
) Ozark bunchflower Melanthium woodii Endangered
X Pale corydalis Corydalis sempervirens 4 Endaugered
Panlo-grass” Panicurn ensifofium
Pink lady-slipper Cypripedium acaule Endangered-CE?
Fondwesd* Potamogeton Thraatened
tannesseensis
Rockoastle aster Astor sexicasteili Endangsered
Roundieaf bitter-oress  Candamine rotundifolia - Special Concern
Roundieaf fameflower  Talinum terefifolium Threatened
Sandreed grass® Calamovitfa arcusta Endangered
Smoothieaf Lonicera dioica Speacial Concern
honeysuckie
I Southern rein orchid FPlatanthera flava var flava Special Concern
Spike-rush* Elsocharis intermedia Special Contern
Spotted coral-root Coraljorhiza rmaculata Threatened
8 * Sadum nevii Endangered
Suliivantia Suflivantia sullivantif Endangered
Sweet-fern Comptonia peregring Endangered
Tawny cotton-grass Eriophorum virginicum Threatened
Virginia sp»raea Sp@w& virginiana Threatened Ei gered
White o a luciae-brauni Threatened
Wild ginger* stast)dis contracta Special Concem
Wilch-aider* Fothergilla major Threatened
Wood lity Lilium philadelphicutn Endangered
25
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mmmmw&mmwmmmmm«amm
ted.

N polentially extirpaf
Speesal OonaemCE = specigl concern due to commercial exploitation.
" 3 Endangerad-CE = endangered due to commercial exploltation.
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Appendix B. Summary of Species Ocourrénsss on BCR, USFWS Eagion, and Nationsl Lists in
BCC 2002, Arranged Alphabeticaliy by Commeon Grotp Name. <

Name, Common JSFWS Reglons anal
Akekes G E
e :
) 1
. BIRDS OF CONSERVATION CONCERN 2002 TabaT 3
. co |
{oN
1)
£:)
15}
!@ “’\
7 X
{;’L
Prepared by
B
U.S. Fish and Wildlife Service La) &
Division of Migratory Bird Management e -
Aslington, Vitginia ',‘Lb) :
4(b}
N ) A(b)
118,33, 34, 35,38 2
ing, Painted 21,26, 27,51, 5. 36, 2, 408) %
7
Vared , 34, 35, 36
Black
FuelCwisWidow 175, 77, 28, 28, 51 ) 7
oo, Caribbean : i j4(t)
Crake, Spatiess : il
:, Veliow-brasstod
Crosshil, Red 8
iCuckgo, Bludkebified 11,13, 17, 22, 23,28 6 X
Mmdcxfaﬁarx: : . . Ye g 10, 16, 82, 33, 24, 1(a),2
U.8. Fish and Wildlife Service. 2002, Birds of conservation concern 2002, Division of Curlew, Bristie-thighed 87, 10,0).7 X
Migratory Bird Management, Arlington, Virginia. 99 pp. [Online version available at iCutlew, Long-bilied 18,40, 11, 17, 48,18, 21, 11{2), 2, 4(2). 6 %'
:fimigratorybicds fvs.go bee2002.0df>] 33,36, 38,37
Dickcissel [17,22,23, 36 3,6 X

78

MTM/VF Draft PEIS Public Comment Compendium A-809 Section A - Organizations



9

Dowitchar, Short-bitted E4 5. 12,22,23,27,31, Ha)d7? 24 ) Bwalnson's 1&)‘ 41, 18, 19, 32, 38 1(2), 3,8 X
Duck, Ma: 9 ; b} Heron, Blue 19,21 38, 26,27, 31 4(a) X
Duck, Ru Ruudy %9 H{b) . m"’"ﬁv’” - Wallled
anfin ) 4 , Broad-billed ﬁ
18, Gold 16147 Hummingbird, Buil-bellied
t, Reddish En 3? 3r 3 ,4@) X Humrnir Costa's
pato X Liiciter 2
[Falcon, Peregrine T35,456,7011,1, 1{a;. 2,3,4(ab}, 56,7 X lFummingbird, Rufous 15 X
18 14, 15, 18, 17, 18, ‘%Q f & " 1,87
, 21,22, 23, 24, 25, 26, Tl H X
7,28, 29, 30 31 32,38, 5 ’
34, 38, 38, 37, e8!
10 16, 17, 8, 32 1i{a). 6 X mm X 26
; Kite, Swallow-taied 26,27, 31, 37 ;g. ) X
34 Kittiwake, Red-legoed i X
22,2 25.28 Knot, Red 27,30,31,32, 33,37 1(a), 2, 4a), 5 X
i3 Koel, Long-taied
14, 15,28 Ji(a), 4(a), 5 X Lark, Hormed 1(a}
) Limpkin X
% 31,95 X lLongspar, Chestnit-coliared X
E%, 6% h:) Congspur, McCown's X
&) X I ongspur, Smith's 19,21, 22,24,25,26 12, 4a), 7 X
) iLoon, Red-throated E
12,3 - X lCoon, Yaliow-biled 3,8 i X
[Godwi, Hudsonian 54,11, 73,74, 18, 1, 23, a 40a).5,7 X Corkeat, Biue 5 -
23, 25, 26, 30, 37 — Mag
Sodwi, Marbied 559,96, 1%, 13, 15,76, 1m,3 42).5.8,7 X Murrelet, Anciont .2
17, 22,23, 26, 27, 30, 31, Nitrrsiet, Kiitr's i35 i X
s ey Murrelet, Marbled 12,5 7 X
Goider-Flover, Amarican 75,4,8,10, 17, 18,18, 13,6, X Wit Xants's. % &) X
GoliderPlaver, P 7 . % W
en-Slaver, aciﬁc ) Myzomela, Micronasian
Goldfinch, L 's 1(a) X No%’“ g,wfxw ) 1. ¢)
b Nuthatch, Browr-headed , 27, 31 2. 4(8) X
(Ground-Dove, Common ) Nuthaich, Pygrm:
Ground-Dove, Frendly ) X 23‘5;5“"1'9‘ 2 1{h) X
Ground-Dove, Whitb-throatsd i) Briole, Aligira 71
Harrier, Norhem 131 1575, 19,51, 555, 5.6 X B Aadabors 2
Hawk, Farruginous , 10, 11, 16, 17 18, 34, , 6 X Oriole, Greater Antilieen (b}
35 Oricie, Hooded , 38,37 2
Hawk, Gray 2, Griols, Orehared 0, 22, 25, 26, 27
Hawk, Harris's — : Owi. Burrowing F 1, 18, 17, 18, 27, 31, [L.2.4.5 X
[Hawk, Short-tailed 127,31 o Al8) 32, 33, 35, 38
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0, 33, 34,35, 36
5.9, 10, 15,16, 32, 34,35 _)i(e). 3.8 i:f‘;ﬁ A AE 5
g: - ?.31:89 T
. 16,17, 22, 53, 94, 55, P (3}, 6,8 T SRR N X
Ezsigaoi 23,025, PGS, a@: gg. 25,26, 27, |2, 3,4(a.b) X
15, 3: . . TR T E T £8 B¢
7, 30, 30, 37, 3515 i - - TR
%L,az ), 7 X ‘ 1
5,27 H : 847 ; HOXE
ggm % _ g sons__ .70, 15,16 1(2). 6 X
7.5 0] K " BcreschOw, Whigkers 2
88 . X } R erub-Jay, Isiand (X
168 ¢ X [Shearwatar, Audubon's 7, 81, 69 4(a.b)
68 c) hearwater, G 68
s rike , 16, 11, 20, 24, 22, 23, |1(8), 2,5, 5,8 5
8 . , 32, 33, 35, 38, 37
.70, 11, 12, 16, 17, 19, % o
. - . 127, 30, 31,82, 38, 87 1(a), 2, 4(a), 5 X
] 53, 24, 95, 271,08, 29, 31 13, 3, 4(a i
p1.89 - 11,17, 84, 35 2,6 X
|3 U d 73, 34,35 3 %
11, 18, 17, 18, 19, 20, 21, X 4, 37 2
5, 34,35,36,37 18, 16,17 1a}, 6 X
Eg. 16, 17, 16, 18, 20, 33, [Wa), 2,6 % 18, 19, 20, 35, 36 5 X
. 34,35, ) GITOW, FX 20,721,722 N
9, 10, 16, 18,18, 27,31, [1{a}, 2, 4{ah}), 6 X iSparow, G DD 11,17, 22, 34, 37,68 4(B), &
) 133, 34, 35, 36, 37, 69 N o ISparrow, Harris's - 18, 20, 21, 25, 36 3 X
Plover, Wilson's 137,30, 31, 37,89 4la by X — Sparrow, Hensiow's 11, 12, 13, 21, 22, 23, 24, |2, 8, #(a), 6,6 X
rairig-Chicken, Lessar 18, 19 & . X , 28, 27, 28, 28, 30, 31,
, Ferruginous , 37 — 4
Byrhuloxia ,12,17,19,20,21,22, 12,3, 4(a), 6 X
Buai-Dove, Bidied , 25, 26, 27, 37
Guail-Dove, Key West ) ) 17, 14, 27, 31, 37 3, 4(a), 5, 6 X
Rail, Black 1(a), 2, 3, 4(ab), 5,6 X k .
o -
16, 33, 34, 35
1{a), 2, 3, 4(a), 5,6 X .30, 31 8), 5
; — 7. 30, 31, 87 3@, 5 X
%
X
) - ¢ (a) X
3,4(8),5,6,7 T " %3) X
o Pelre], Potynesian_ s
) iStorm Pelrel, Tristrans. &)
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CREERE R Gaol g T i B e R et N ety
v

4.5 14 Ix
‘ Warbier, Go g 12,13, 23, 28,30 13, 4(a), X
%&ﬂ*ﬁ- 8328 h.@, 4,7 15? Warbier, Grace's X s %
8 =T i % 120, 21,2%,23,25,28,20, 125,58 X
12 g 130, 37
e I34 5
23, 21,31, 37 - 5,35, 37, 76, 26, 30,51, |23, 960, 5
- e naine [a38]
1% 13,14, 22, 23, 27, 30, f TN TR K
. ; N oy
S 134, 35 g 12
- 2 +24,26,28,27,28,20, '12,3,4(a). 5 i X
X - i .
B 8, 10,168 i3
%N E 1,55, 54,75,56,90,68 2,3, 4(ab).
: ; ;& : 33, 68 4(b) )
rush, Bicknells % ’ o ) -
[Phrush, Woud ) ﬁ Vatarthy crthem \’: 125, 4(})3)' X 'w_‘);\
- ¥ N
per Fhirarel 12,3,4,5,8, 10, 12, 13, 14, |1(a), 3, 4(2), 5, 7 X e
Ergg_an Elogant 7, 30, 31,32, 38,37 N
Fropiabind %—b@w 3, 22,24 BH% ?m %
Troplebird o-taliod :
Nerdin 1
Vireo, Belf's X 8 ;g
Vireo, Black-whiskersd . .
Vm, Glﬂy B‘( o E g * X 1%
Vireo, Puerta Rican s. 10,78,16, 17, 18, 82, [ifa), 2. 6
arbler, Adelaide's
E; - 11,18, 15, 21, 22, 23, 24, s 4(a), 5.8 o
Varbler, Arcic o 25, 26, 28, 30,31, 87
- . |Warler - ( 5 2), 6
. 27,28,20,87 13,4(2).6, 6
- |
s I3 IX /—\
arbler, Ceralean 15,13, 20,59, 94 . 95,96, BB 405 l’)‘(
|27, 28, 20,30 a
arbier, Ghesinut-sided 4 e
Warbler, Calima 5 -
Warbler, Connecticut —
Warbler, Eifin-woods g 145; ®
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WS Comments on 2 ) v ives

The Fish and Wildlife Service has reviewed the September 30 draft of Chapter IV for the
MTM/VF EIS. We previously proposed a four-alternative scenario that included consideration
(not setection) of at least one alternative to restrict, or otherwise constrain, mast valley fills to
ephemeral stream reaches by employing the significant degradation or advance identification
(ADID) provisions of the 404(b)(1) Guidelines.. Our intent was to provide for considetation of at
least one alternative that “developed agency policies, guidance, and coordinated decision-making
-~ processes” and minimized the impacts of mountaintop mining and valley filling on watérs of the
U.S. and fish and wildlife resources; a two-part goal established by the settlement agreement that
we believe the fhree-alternative approach failed to accomplish. Our proposed approach was
subsequently voted down within the Executive Committee in part because a decision appeats to
have been made that even relatively minor modifications of current regulatory practices are now
considered to be outside the scope of the EIS process. The current three-alternative framework
was adopted, but incorporated only a very limited ADID concept that dees not meet our = .
objectives, - The September 20 draft retains the deficiencies contained in the previous three-
alternative framework, and the full draft of Chapter IV confirms our concerns. Therefote, we

* continue to object to the use of this approach. However, since the agencies are proceeding based

on adoption of this approach, we do not believe that elevating this issue for higher level review
would be helpful or productive. The following general comments are inténded to provide you
only with our sense of how problematic the proposed alternatives framework has become.

Now that the basic concept has been more fully elaborated in the September 20 write-up, it is
painfully obvious to us that there are no differences between the three action alternatives that can
be analyzed in a NEPA context. Table IV-2 (Comparison of Alternatives) underscores this
fundamental shoricoming: Each of the thres action alternatives.pffers only meager
environmental benefits (thus a “two-star rating,” as with a budget hotel or B movie), and there is
no difference between them — even in their degree of meagerness. The relative economic effects
of these alternatives are similarly indistinguishable. The reader is left wondering what genuine
‘actions, if any, the agencies are actually proposing.

Table IV-1 states that the alternatives would “mininize” the adverse effects of mountaintop
mining and valley fill construction; the “analysis of alternatives” section states that “al] three
alternatives will result in greater environimental protection that will fulfill the agencies BIS
objectives.”  As we have stated repeatedly, it is the Serviee’s position that the three “action”
alternatives, as cutrently written, canniot be interpreted as ensuring any improved environmental
protection, as stipulated in the settlement agreement, let alone protection that can be quantified or

even estimated in advance for purposes of a NEPA analysis. Without providing clear indications -

of how the Corps would evaluate projects and reach decisions through either the nationwide
permit or individual permit processes, and how the SMCRA agency would make its decisions
under Alternative 3, the public will not be able to deduce whether impacts to waters under any of
these alternatives would be any different than the no action alternative. Furthérmore, the results
of implementing individual action items whose “actions”™ do not produce an outcome (“will
continue to evaluate,” “will work with the states to establish,” “will continue to assess,” “will
continue to refine”), and of developing “Best Management Practices” whose use will be

RSP voluntary, are not likely to effect quanifiable, or éven recognizable, improvementsin

environmental protection.

As we have already discussed ad sousenm, NEPA regulations describe the Alternatives section
as “the heart of the environmental impact statement” which, in combination with the Affected
Environment and Environmental ces sections, should “present the environmental
impacts of the proposal and the alternatives in comparative form, thus sharply defining the issues
and providing a clear basis for choite among options by the decisionmaker and the public.”

- Even after considering the necessarily broad, programmatic nature of this document, we have
clearly failed to meet these standurds. :

The EIS technical studies carried cut by the agencies -~ ot considerable taxpayer expense -- have
documented adverse impacts to aquatic and terrestrial ecosystems, yet the proposed altematives
presented offer no substantive means of addressing these impacts. The alternatives and actions,
as currently written, belie four years of work and the accumulated evidence of environmental
harm, and would substitute permit process tinkering for meapingful and measurable change.
Publication of a draft EI§ with this approach, especiaily when the public hds seen earlier drafts,
will further damage the credibility of the agencies involved,
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Figure 1. Cerulean Warbler (Dendroica cerulea) Summer Distribution Map.

The North American Breeding Bird Survey Results and Analysis, Relative
Abundance Map 1966 ~ 2002. USGS 2003. -
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CERULEAN WARBLER (ﬁa?vmwoa CERULEA) MICROHABITAT AND LANDSCAPRLEVEL HABITAT
CHARACTERISTICS IN SOUTHERN WEST VIRGINIA IN RELATIONTO MOUNTAINTOP
MINING/VALLEY FILLS

CATHY A. WEAKLAND AND PETRA BOHALL WOOD, West Virginia Cooperative Fish and
Wildlife Research Unit, USGS, BRD and West Virginia University, Division of Forestry, P. O.
Box 6125, Morgantown, WV 26506

ABSTRACT

The Cerulean Warbler (Dendroica ceruled) is a species of conservation concern in eastern
North America, where declines in its population have been documented over the last several
decades. Both habitat fragmentation and increased edge may negatively impact Cerulean Warbler
populations. A high proportion-of this species’ population occurs in £ d areas of southern West
Virginia, where it may be thréatened by loss and degradation of forested habitat fom mountaintop
mining/valley fills (MTMVF). We examined the impact of forest fragmentation (in particular the
effects of fragment size and response to edges) on Cerulean Warbler densities from a landscape
perspective using territory mapping technigues and geographic information system (GIS)
technology. Specific objectives were: (1) to quantify Cerulean Warbler territory density and indices
of reproductive success in forests fragmented by MTMVF mining and in relatively intact blocks of
forest, (2) to quantify landscape characteristies affecting Cerulean Warbler territory density, and (3)
to quantify territory-level characteristics of Cerulean Warbler habitat. The study area included
portions of 4 counties in southwestern West Virginia. Territory density was determined using spot-
reapping procedures, and reproductive was estimated using the proportion of mated males
as an index of reproductive performancs. We quantified landscape characteristics (cover types and
fragmentation metrics) from digitized aerial photographs using Arcview® with the Patch Analyst®
extension and measured microhabitat characteristics on spot-mupping plots.

Territory deasity of Cerulean Warblers was greater in intact (4.6 terr/10 ha) than fragmented
forests (0.7 tert/10 ha), although mating success of males was similar in both (60%). Habitat
models that included both landscape and microhabitat variables wers the best predictors of territory
density. The best modei indicated that térritory density increased with increasing snag density,
percent canapy cover >6-12m and >24m, and distance from mine edge. Models for predicting
microhabitat use at the territory level were weak, indicating that microbiabitat characteristics of
territories were similar fo habitat available on spot-mapping plots. The species did not appeat to
avoid intemnal edges such as matural canopy gaps and open or partiaily-open canopy roads.
Territory placement on ridges was greater than expected and in bottomlands (ravines) and west-
facing slopes less than expected based on availability in both intact and fragmented forest. In
fragmented forest, 92% of territories oceurred only in fragments with ridgetop habitat remaining.
Preference for ridges suggests that MTMVF may have g greater impact on Cerulean Warbler
populations than other sources of forsst fragmentation since ridges are removed In this mining
process. Generally, our data indicate that Cerulean Warblers are negatively affected by
mountaintop mining from loss of forested habitat, particularly ridgetops, and from degradation of
remaining forests {as evidenced by lower territory density in fragmented forests and lower territory
density closer to mine edges).

INTRODUCTION '

The Cerulean Warbler (Dendroica cerulea), a species of concern in the eastern United States.
occurs at high densities in southern. West Virginia. Cerulean Warblers have been declining in many
parts of their range (Saver et al, 2000), and southwestern West Virginia may represent a significant
source population for this species in the eastern United States (Rosenberg and Wells 2000). A
recent status assessment by the U.S. Fish and Wildlife Service indicates that the population is
declining at “precipitous rates” and that the primary threat to the species s loss of habitat (Hamet
2000). The assessment also suggests that successful management will depend upon managing high
quality habitat in forested landseapes (Hamel 2000). It is estimated that 47% of the Cerulean
Warbler population in North America occurs in the Ohio Hills physiographic area (Rosenberg
2000), which includes part of southern West Virginia. Partaers in Flight (PIF) identified the
Cerulean Warbler as priority species for conservation in the upiand forest community of the Ohio
Hills and Northern Cumberland Plateau physiographic areas (Rosenberg 2000, C. Hunter, personal
communication), the 2 areas within which our study sites fall. This species also is listed as being at
Action level II (in need of immediate management or policy range-wide) by PIF (Rosenberg 2000).

A current potential risk to Cerulean Warbler populations is the coal mining technique of
mountaintop mining/valley fll (MTMVF). These extensive surface mines can impact areas on the
order of 2000 ha in size, converting & fandscape that is predoti;inmﬁy forested to a landscape of
predominantly early successional habitats with remnant forest fragments (Wood et al. 2001). Tt is
imperative to understand how these landscape-level changes could impect Cerulean Warblers, a
species that inhabits large tracts of mature deciduous forest with farge, tall trees (Hamel 2000). The
species appears 1o use edges of small canopy gaps within large tracts; however, the use of openings
and edges needs further study. Other high priority research needs include occurrence and density of
this species relative to landscape characteristics, especially in relation to forest fragmentation,
habitat preferences in relation to vegetation structure, and respanse of populations to fand
management activities (Hamel 2000).

Fragmentation and loss of forest habitat from a variety of human-induced disturbances are
major issues in wildlife conservation due to negative effects on 4 number of wildlife species,
including Cerulean Warblers. Because West Virginia is prodominantly forested, it provides
important habitat for forest interior songbird species that require large tracts of unbroken forest.
Mountaintop mining/valiey fill sets back successional stages, essentially converting large areas of
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mature hardwood forest tc'early successional habitat. Forested valleys located below the target coal
seams and beyond the reach of the valley fills often appear vegetatively similar to nearby
contiguous tracts of forest, but are partially surrounded by actively mined or reclaimed areas
resulting in large amounts of edge habitat. These edges may attract known nest predators, sach as
American Crows (Corvus brachyrhynchos) and Blue Jays (Cyanocitta cristata), and 8 knows nest
parasite, the Brown-headed Cowbird (Molothrus ater), which may mgaﬁw;ely affect songbird
populations by reducing productivity (reviews by Yahner 1988; Paton 1994).

The current federal status assessment indicates that “habitat destruction, fragmentation, and
modification on breeding and nonbreeding sreas™ are most likely responsible for the decline of this
species (Hamel 2000). The major effect of MTMVE on Cerulean Warblers is the loss and
fragmentation of forested habitat. Fragmentation may negatively affect forest-dwelling songbirds
becatise of isolation effects, area effects, edge 6ffects, and competitive species interactions (Finch
1991, Fasborg et al. 1995). In'a forested landscape, fragmentation results from timber harvests,
roads, powerlines, stand diversity, and natural canopy gaps. This is a much finer scale than occurs
in agricuitural areas, whese forests appear as islands in & sea of crops and/or pastureland.
Fragmentation in a forested landscape might be viewed as “internal” or soft fragmentation, whereas
fragmentation in an agricultural landscape might be viewed as “external” or hard fragmentation
(Hunter 1990). Fragmentation ir an agricultural Jandscape is often permanent, but fragmentation in
forested Jandscapes is usually temporary (Fasborg et al, 1995). Faaborg et al. {1995) suggested that
the latter type of fragmentation is less severe to forest birds than permanent fragmentation, but
nonetheless, “detrimental effects still exist” For example, Duguay et al. (20035 found that the
number of Woed Thrush fledglings produced in clearcuts was less than in unharvested forest, but
the number produced was still high enough to prevent the clearcuts from being sink habitat.
Weakland et al. (2002) found that the abundance of some forest interior spef;ics declined after
diameter-limit harvesting, but the abundance of most species was not affected when a large
diameter-limit {>45cm) was used. There are no published studies documenting the effect of
MTIMVF on forest-dwelling songbirds as forests are lost and fragmented due to mining activities.
Thus, it is unclear whether or not MTMVF acts 2s an internal or external fragmentation event to
songbird species. The severity of the habitat loss/fragmentation will depend on whether MTMVF
areas are re-forested or if they are allowed to remain in early stages of succession. Even when

natura] succession occurs on reslaimed MTMVF sites, it can be very slow due to soil compaction

and fack of a seed bank. Non-timber post-mining land uses such as grazing or development will
resuit in permanent fragmentation of forest habitats.

During 1999 and 2000, we quantified the effects of MTMVE on songbird populations
{Wood et al. 2001). Using point count methodology, we found Cerulean Warbfers at relatively high
sbundances in both intact (47 point count stations) and fragmented forest (36 point count stations).
They were detected at 62% of intact forest point counts and at 44% of fragmented forest point
counts. However, the number of fragmented forests that we were able to sample (8) was relatively
low, and we did not sample a large range of different-sized fragments. Additionally, presence of an
individual does not imply that it bred there (Van Home 1983).

In 2001 and 2002, we re-sampled our existing study sites and quantified Ceralean Warbler
density using territory mapping techniques. Tertitory mapping can be a more accurate and precise
method of estithating bird abundance (Bibby &t al, 1992) and aliowed us to make inferences
concerning the relationships between bird density and habitat and landscape varisbles. We also
added study sites in additional forest fragments resulting from MTMVF to assess the effects of
fragment size and edge type. We d microhabitat charhcteristics in the field and landscape
characteristics from aerial photographs and related these to Cerulean Warbler territory density. Our
specific objectives were: (1) to compare Cenilean Warbler territory density and an index of
reproductive success in forests fragmented by MTMVF mining with those in relatively intact blocks
of forest in southern West Virginia, (2) to quantify landscape characteristics affecting Cerulean
Warbler territory density, and (3) to quantify territory-level characteristics of Cerulean Warbler
habitat,

METHODS
Study Sites

Our study sites were located in mature forest surrounding three mountaintop mine/valley fill
complexes within three watersheds in Boone, Logan, Kanawha, and Fayétte countics, West Virginia
(Figs, 1-4). One mine complex (2003 ha) in Kanawha and Fayette counties was in the Ohio Hills
physiographic province; the other two (1672 and 1819 ha) were in the Northerni Corberland
Plateau. These sites were used in our previous study of the impact of MTMVF on terrestrial
wildlife in 1999 and 2000 (Wood et al, 2001). o

Intact forest sites were relatively large, unfragmented areas of forest that were undisturbed
by mining activities but located near reclaimed MTMVE complexes, gither within the same
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watershed as the reclaimed site or in an adjacent watershed. Although these sites wers relatively
contiguous forest, they did have some breaks in canopy cover from streams, roads, powerlines, and
natural canopy gaps. Some intact forest sites were located in close proxitmity to MTMVF areas, but
no intact forest site shared more than ane edge with an MTMVF area. We defined fragmented
forest as a tract of forest located within a MTMVF complex and primarily surrounded by reclaimed
mine land. Because these tracts are often long, narrow peninsulas of forest, they genersily are
surrounded by reciaimed land on at least three sides. ’

The intact and fragmented forest arcas are comprised mostly of meture hardwood species
including osks (Quercus spp.), hickories (Carya spp.), tuliptree (Liriodendron tulipifers), American
beech (Fagus grandifolia), red maple (dcer rubrum), sugar maple (4. saccharum), and white ash
(Fraxinus americanz). These stands are second growth forests that appeared to be approximately
60-80 years old. Although forested, these stands may have been periodically disturbed over the last
several decades from firewood ¢utting, single tree barvesting, thinning, and understory forest fires.
Surveys/sampling i

In 2001, we established six intact forest plots (two within each watershed) and 19 plots in 15
fragments. Two additional intact plots were added to the study in 2002,

We surveyed Cerulean Warblers using 2 territory-mapping technique catled spot-mapping
(Bibby et. al 1992). Plots were placed near the center of 15 forest fragments ranging from 1290 ha,
allowing us to exaniine territory density relative to fragment size. In 2 larger fragments, two 10 ha
plots were established, 1 near the center and 1 adjacent to 2 reclaimed grassland mine edge to
examine response to major edpe type (Table 1). In the largest fragment, 3 plots were established, 1
adjacent to edge {10 ha), 1 interior on a mid-slope (7.5 ha), and 1 along a stream (10 ha). In
fragments <10 ha i size, the whole fragment was surveyed for Cerulean Warblers; thersfore plot
size was equal to fragment size (Table 1). All intact forest plots were 10 ha in size, Although intact
forest plots were at least 100 m from the mine edge, they still contained internal edges due to the
presence of roads, strears, and natural canopy gaps, giving us the opportunity to assess the effects
of these edge types on Cerulean Warbler densities.

Each fragmented forest and intact forest plot was surveyed at least 10 times from the frst
week of May to the first week of July each year (Bibby et al. 1992). Surveys were conducted from
one-half hour after sunrise to 1030 hr EST. All surveys were conducted by 3-5 observers
experienced in songbird identification and trained in territory-mapping procedures. The maximum
number of territories/10 ha on each plot between years was used in statistical analyses.

5

Assessing Reproductive Success . .
Information on Cerulean Warbler reproductive success is greatly needed, but it was
logistically unfeasible to find enough nests of this canopy-nesting species to have an adequate
sample size needed to determine survival rates, Therefore to evaluate reproductive performance, we
opportunistically gathered evidence of breeding, such as nest location and nestling food
provisioning, and male/female interactions on each plot by observing Cerulean Warbler activity
during territory mapping. Although these methods are limited, we beljeve they provided us with at
least some information on the réproductive success of Cerulean Warblers within our study area,
Vickery et al (1992) applied a similar method while studying sparrow species in Maine, for which
they could find few nests. Researchers studying the Kirtland's Warbler (D. &irtlandii) (Probst and
Hayes 1987), Ovenbirds (Seiuriss aurocapillus), and Kentucky Warblers (Oporornis formosus)
(Gibbs and Faaborg 1990) also used similar methods to cstimate pairing success.
Microhabitat Sampling

We quantified microhabitat characteristics within each plot using modified methods from
BBIRD (Martin et. 4l 1997) and James and Shugart (1970). We established two 0.04-ha quadrats
per hectare In each territory-mapping plot. Quadrats were systematicaily distributed approxirmately
every 50 m throughout the plot (Ratti and Garton 1994), except at sites that were used in our
previous study in 1999-2000. We used existing microhabiat information from these sites {(sampling
methods were the same in both studies and habitat conditions had not changed) and only collected
additional microhab if the ple size was <2 quadratsha. One 0.04-ha quadrat
was established at the center of each territory. Measurements included tree densities and diameters,
density of snags >8 cm dbh (diameter-at-breast height), canopy height, aspect, percent slope, and
percent canopy cover and ground cover as measured using an ocular tube (James and Shugart

1970). Snags were defined as standing dead trees >8 cm in diameter with no live foliage present.
We also determined the distance from the center of the territory to the closest edges using aerial
photographs, compass, and pacing. Internal edge types included the following: open-canopy road,
partially-open canopy road (including skidder trails), develapment (i.e. houses, buildings, etc.),
river or stream, and natural canopy gap. Opéen-canopy roads were those that were not overtopped
by trees and from which open sky was observed, Partially-open canopy roads were overtopped by
trees and revealed little open sky. Natural canopy gaps were openings created by snags and/or
windfalls. Mine edge was considered an external edge and was measured at the territory-level only
when mine was the closest edge type. The mean of quadrat measurements for each variable for each
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plot was used in statistical analyses. Microhabitat measurerents also were made at Cerulean
Watbler nests using the mettiods described above.

Landscape Analyses .
We quantified landscape characteristics by digitizing georeferenced copies of the 1996-97
National Aerial Photography Program (NAPP) photographs for our study areas into 7 land use/land

cover categories: mature deciduous forest, mature mixed coniferous/deciduous forest, grassiand,
barren, shrub/pole, water/wetlands, and developad. Roads, trails, and streams were overlaid on
cover raps to examine territory placement relative to these canopy gaps. Fragment size was
measured from aerial photographs. Final maps were corrected to reflect changes since 1996. We
used these maps to calculate the amount of each cover type within 1 km of the center of each study
plot and 1o calculate fragmentation indices that may predict the density of Cerulean Warblers.
Fragmentation indices inciuded contrast-weighted edge density (Appendix. 1), core area of mature
forest, area of fragment or continuous forest (within 2-km of the plot center), and distance from
nine edge. We used a 100-m buffer to caloulate core area and edge density. Arcview?”

(Bnvironmental Systems R h Institute 1996) with the Patch Analyst® extension (McGarigal
and Marks 1994, Blkie et al. 1999) was used for ali landscape analyses,

Statistical Analyses '

Habitat models

To develop habitat models, we followed the recommendations of Burnham and Andersen
(1998) who advocate an information-theoretic approach, which is based the principle of parsimony.
This principle implies that 2 model should be as simple as possible with respect to the Included
variables, the mode! stucture, and the number of parameters. They recommend the use of )
Kullback-Leibler information and Aikaike's information criterion (AIC) as the basis for modeling
rather than null hypothesis testing. With this approach, one selects a set of candidate models prior
to examining the empirical data. The a prior! models are selected based on previous knowledge of
the species in question. Variables are dropped or conbined before modeling with the actual data.
When little is known about the system in question, a large number of candidate modsis may be
examined in an exploratory analysis. As Burnham and Anderson state, this method emphasizes
thiriking about the set of candidate models, excluding those variables that probably are not relevant
to the species, and Jooking for potentially important variables in the literature. Models are
evaluated by comparing relative AIC values among models and by examining Aikaike weights to

7

determine the probability b each model being selected for the given data relative to all the others
(Burnham and Anderson 1998). )

Habitat available for Cerulean Warblers was evaluated 3 ways: at the microhabitat level (plot),
landscape level, and the territory level. We began model selection at the microhabitat and
landscape levels by first examining the frequency distribution of Cerulean Warbler territories,
which was found 1o be a Poisson distribution (Neter et, al 1988). We then modeled the relationship
between territories and habitat variables using Poisson regression (Stokes et al. 1995).

Microhabitat variables included in the candidate models were density of large trees (>38 em
dbh) and snags, distance from the closest edge, and canopy cover in 4 height classes (Table 2). We
excluded understory stem densities, ground cover, and low canopy cover (<6 m) which likely have
little influence on habitat selection by this canopy-dwelling species. Average canopy height also
was excluded. Since Ceruleans are known to select the tallest trees as singing perches, we felt that
including this variable would bias the results.

At the landscape level, variables were combined or excluded based on known preferences of
the species or because they were highly correlated to one another. The acea of mature deciduous
forest was removed from the analysis because it was highly correlated to core area of mature forest.
Cover of shrub/pole, grassland, wetlands/ponds, and barren were combined into one cover class
(mine) to help reduce the overall number of variables in the model because the species is not likely

to select any of these habitats. Landscape variables included in the candidate models were mine

cover, mature mixed conifer/deciduous cover, development cover, as well as 4 fragmentation
indices (Table 2).

Because little is known about Cerulean Warbler habitat use in West Virginia and there is no
information regarding landscape effects from mountaintop removal on this species, we proceeded
with an exploratory analysis and examined a large number of candidate models (n=488) using a top-
down approach by starting with the full model and deleting variables (Burnham and Anderson
1998), The fulf mode! included all 14 microhabitat and landscape variables (Table 2). We then
caleulated AIC values with a correction factor (AICc), because cur sample size to parameter ratio
was <40 (Burnham and Anderson 1998). Models examined included all 14 univariate models,
microhabitat-only models, fandscape-only models, and combined models with both microhabitat
and landscape variables.

To examine territory-level habitat use, we developed logistic regression models from use/non-
use data with the same variables used in microhabitat analyses. Use data were measurements taken
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at the center of territories {primarily singing male core areas or nest sites). Non-use data were

I ts taken on subplots that fell outside the areas used by singing males, as determined
from spot-reaps (Figs. 5-14). Two sats of logistic regression models were developed. The first used
data from all vegetation subplots in all plots. The second used data only from plots where Cerulean
Warblers were found, to exclude plots where Cerulesans may not have besn détected because of the
landscape. We selected the 5 best models from a set of 20 candidate logistio models initially
developed from knowledge of Cerutean Warbler habitat preferences from the literature and from
consulting with others who study this species. AIC. values were used to select the 5 best models,
Comparisons between treatments

We usad chi-square analysis {Zar 1999) to examine the difference between the used and
availeble habitat in fragmented and intact forest. 'We then calculated Bonferroni 95% confidence
intervals (Neu et al. 1974) for the proportion of occurrence in each habitat category and compared
them to the available habitat.

Cerulean Warbler density relative to slope. aspect. and edges

Cerulean Warbler territory placement refafive to slope position, aspect, and edges was
examined vsing chi-square analysis (Zar 1999) and Bonferroni 95% confidence intervals (Neu et al.
1974). The occurrence of Cerulean Warbler tarritories in each category was detérmined by using
the position of the center of the territory. Ninety-five percent confidence intervals were calculated
to exarmine the difference between the proportion of cccurrence and the proportion of available
babitat in each category.

We measured the area of each spot-mapping plot that was ridge, mid-slope, and fow-slope to
determine the proportion availsble for each slope position. The expected number of territories in
each eategory wes determined by multiplying the total number of territories by the proportion of
available habitat in each category. Ridge was considered the area of the plot at the peak with little
o no slope. Low slope was the area of the plot that was at the foot of the slope <25 m from a
stream or creek bottom. Mid slope was all the area between the low siope and the ridge. We
determined the area of each plot that faced east (0-180°), and west (>180-3597), as well as the arca
in ridge top and bottomland that have no slope and thus no aspect. Aspects could not be broken

down further becanse of small sample sizes.

We used chi-square (Zar 1999) to compare use and availability of edge types. Edge type use
was the closest edge to each territory. We determined the availability of edge types using dats from
the non-use vegetation quadrats. The proportion of quadrats in each closest edge category was

considered available edge“habitai. The expected total number of territories was the product of the
total number of observed territories and the proportion of edge types available in each edge
category. We compared the proportion of edge types available between fragmented and intact
forests using a paired t-test (Neter et al. 1988).
ating su

We attempted to observe mating and reproductive behavior on all plots in 2001, and on a sub-
sarple of plots in 2002. Initially we planned to rank male reproductive success using the
reproductive index score of Vickery et al. (1992). However, because these birds stay relatively high
in the canopy, females are notoriously secretive, and few active nests were found, the repreductive
index score was not effective for use with our data. However, we present findings for all males that
were followed and observed for at least 60 min. Males were considered mated if a female was
observed on the territory, the male was observed feeding fledglings, or the male sang the "whisper”
song, which is only sung by mated males (J. Barg, pers. comm.). Males were considered unmated if
they never sang the whisper song, females were never observed on the territory, fledglings were not
observed, and the male had a high rate of singing,

RESULTS
Treatment Comparisons

We mapped 14 territories on 175.3 ha of fragmented forest in 2001 and 10 in 2002 (Figs. 5-
11) for an average territory density of 0.7 territories/10 ha. In intact forest, we mapped 24
territories on 60 ha in 2001 and 40 on 80 ha in 2002 (Figs. 12-14) yielding a mean territory density
of 4.6 territories/ 10 ha. The proportion of observed territories was less in fragmented forest and
greater in intact forest than the proportion expected based on the habitat available in sach treatment
(Tabie 3, Fig. 15). Seventy-three percent of all territories were in intact forest, although only 28.5%
of the total area surveyed was imact forest. Territory density was over 6 times higher in intact than
fragmented forest.
Microhabitat and Landscape Models

The § best habitat models were combined models that included both microhabitat and
landscape variables (Table 4). All 5 models included 3 microhabitat variables (percent canopy
cover >6-12 m (Fig. 16), percent canopy cover >24 m (Fig. 17), and snag density (Fig. 18)) and the
landscape varisble distance from mine edge (Fig. 19) as predictor variables. “All vaciables were
positively related to Cerulean Warbler territory density. The best model had an Aikaike weight of
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0.58 telative o the other 487 models, indicating that it had a 58% probability of being chosen given
the data, The next best model had a much lower weight, of 0.09.  Although distance from mine
edge appeared to have a weak relationship with density when afl distances were examined, a closer
inspection of the data showed & strong relationship up to 500m from the mine (Fig, 19).

The best microhabitat model contained snag density, percent canapy cover »6-12 ny, and
percent canopy cover >24 m as predictor variables, but had a Jow weight (w <0.01) compared to the
combined models. The best landscape model contained area of mixed conifer/deciduous
forest and core area of rature forest (Fig. 20) as predictors but also had a very low weight (w
<0.01). Area of fragment/continuons forest also was one of the better predictors (Fig. 21).
Territory-levef Models

To identify microhabitat characteristics that Cerulean Warblers may use for placement of
their territories within a plot, we developed logistic regression models comparing territoty and
available sites. The 5 best models developed from all plots and only from plots with Cerulean
Warbier territories all had low Aikaike weights (Table 5) indicating that these variables are poor
predictors of Cerulean Warbler territory placement. Means and standard errors for these variables
indicate only a small difference between non-uss subplots and territory subplots (Appendix 2),
which may not be biclogically significant. '

Density relative to aspect, slope position, and edges

For all plots combined, ridge habitat use by Cerulean Warblers was greater than availability
whereas mid slope habitat use was less than availability (Table 3, Fig. 22). The proportion of
occurrence oi low slopes did not differ from what was available. This trend was the same in both
fragmented and intact forests (Table 3). Territory density was over twice as high on ridges than on
low and mid slopes (Table 3).

The proportion of Cerulean Warbler oscurrence was less than the proportion available on
west-facing siopes and bottomlands and greater than what was available on ridges; it did not differ
from what was available on sast-facing slopes (Table 3). Again, this trend was similar between
intact and fragmented forests. Density was twice ag high on ridges than east-facing slopés ‘and 4
times greater on ridges than west-facing slopes and bottornlands (Table 3).

When tertitories in fragmented and intact forest were combined, territory placement in
relation to closest edge type was different from expected (72=36.82, df=4, P<0.001) based on edges
available on the territory-mapping plots (Table 6), Territories were adjacent to streams less than
expected and adjacent to partially-open canopy roads greater than expected (Table 6). The
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distribution of closest edgk types did not differ between fragmented and intact forest (t<0.01, df=4,
P=1.00) (Fig. 23), so & similac pattern of selection was observed in each treatment. In both
treatments, territories were adjacent to streams less than expected and adjacent to partially-open and
open canopy roads gréaterr than or equal to éxpected.

Most territories (63%) crossed either an open or partially-open canopy road/trail (Figs. 5-
14). The mean distance to the closest internal edge was 30.3 m from a territory center and 34.4 m
from a non-use subplot (Table 7). Both the logistic and the Poisson regression models showed a
negative relationship between Cerulean Warbler territory pr /density and di from closest
edge indicating that they preferred areas closer to internal edges. Two territories in very small
fragments were not included in anatyses of closest internal edge because their closest edge was an
external {mine) edge.
Mating Success

We were able to follow 10 males in fragmented forest (on 6 plots) and 30 males in intact
forest (on 6 plots) in the 2 years of the study to detetmine mate status. Of the 10 males that were
followed in fragmented forest, 60% were confirmed mated based on the presence of 4 female on the
territory or observations of the male feeding fledglings. whereas 40% were assumed unmated, based
on singing behavior and no cbserved female on the territory. Similarly, in intact forest; 60% of the
30 males observed were assumed to be mated based on observations of females with the mate
{30%) or because of "whisper singing" behavior (30%). Forty percent were agsumed to be unmated.
Males were observed feeding fledglings on 2 fragmented forest plots and 1 intact forest piot. One
of these males was in one of the smaller fragments (9.4 ha), that had a considerable amount of edge
habitat.

Four nests were found, 1 in 2001 and 3 in 2002. - Three nests were in intact forest and 1 was
ful (possibly due to abandonment
after severs weat}:s;), and 1 fate was unknown. Habitat characteristics around nest sites are

in fragmented forest. One nest was ful, 2 were

summarized in Table 8. Nest tree species were northerh red oak (Quercus rubra), tuliptrec
(Liriodendron tulipifera), american basswood (Tdia americana), and bitternut hickoty (Carva

cordiformes).

DISCUSSION
Our data indicate that loss and fragmentation of forests by MTMVF mining in southern
West Virginia is negatively affecting populations of Cerulean Warblers, Cerulean Warbler territory
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density was lower in foredts fragmented by mining than in intact forests, Both microhabitat and
landscape components are important factors influencing territory densities.

Consistent predictors of territory density at the microhabitat level were percent canopy cover
>6-12 m, >24 m, and snag dessity. Previous research indicates that Cernlean Warblers prefer a
canopy divided into distinot vertical layers in flood plain forests of North Carolina, where tatl, old-
growth trees dominate the canopy (Lynch 1981). This bird typically nests at heights between 4.6-
18.3 m (summarized in Hamel 2000), and thus it is not surprising that Cerulean Warbler territory
density was higher in stands with a high amount of canopy cover from >6-12 m. Preference for
areas with canopy cover >24 m is in agreement with studies that found this species in areas with
large, tall trees and 2 dense upper canopy (Lynch 1981, Robbins et al. 1992, Oliamyk 1996).
Additionally, Hamel (2000) suggests that the vertical distribution of foliage may be more important
than individual values of canopy cover at diffsrent heights. Thus, it is not surprising that canopy
covers at 2 height classes wers identified as predictors of Cerulean Warbler density. -

The preference for a high density of snags is likely related to the apparent preference for
areas with gaps in the canopy as noted by other researchers (Oliarnyk 1996, Oliarnyk and Robertson
1996). Snags likely contribute to the complex canopy structure apparently preferred by Ceruleans
by opening the canopy allowing development of understory trees and by increasing heterogeneity of
the canopy. Further, our data indicate that Cerulean Warblers in our study area are not avoiding
internal edges. We often observed both males and females in or near canopy gaps, such as open and
partiaily-open trails and roads and natural tree fall gaps. Two of the 4 nests we observed were
within 10 m of a canopy gap (s natural tree fall gap and a partiaily-open canopy road).

Landscape factors also were significant predictors of Cerulean Warbler territory density.
Distance from mine was positively related to density, particularly within 500 m (Fig. 19), indjcating
that Ceruleans are avoiding the large~scale edges produced by the mines. Cerulean density also was
positively associated with core area of mature forest (Fig. 20) and area of fragment (Fig. 21),
indicating a preference for large-blocks of mature forest similar to findings of Robbins et al. (1989)
and Robbins et al. {1992). Density was negatively associated with area of mixed conifer/deciducus
forest, which is primarily composed of Eastern hemlock. (Tsuga canadensis) on our study sites.
This result also is not surprising given that this species is known to be restricted to mature
deciduous forests (Hamel 2000).

Results at the territory level were inconclusive. Our data indicate that there was little
difference in microhabitat between territories and nen-use areas. It is possible that Cerulean

.
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Warbler habitat is not limfted within the mixed mesophytic forests of southwestern West Virginia
and that suitable areas are not being occupied. Males may settle where others are already present
and form loose "colonies” (Hamel 2000). 1f this is true, then Cerulean Warblers would exhibit 2
clumped distribution across the landscape, and it would appear that suitable habitat i¢ not being
used. Our data suggest that Cerulean Warblers may follow this pattern (Fig. 5-14). Single males
occurred on only 3 plots where Cerulean Warblers were present..

Other studies identified large-diameter trees as being important for Cerulean Warblers
(Robbins et al. 1992, Oliarnyk 1996, Hamel et al. 1994), We did not find tree diameter to be an
important predictor of Cerulean Warbler occurrence. We often observed clusters of territories on
ridges with “small" trees relative to tree size in other areas of the forest. Our data suggest that tree
size may be less important for Cerulean Warblers in West Virginia than in other areas. - Harnel
(2000) d that tree di and heights may not ly reflect Cerulean Warbler

H5

habitat and cannot be extrapolated among areas because these metrics are a function of topography,
soils, and the site on which the forest is growing.

Both slope and aspect influenced Cerulean Warbler territory placement in our study.
Territories were found more than expected on ridges. Brooks (1908} was the first to note the
tendency of Cerulean Warblers to occupy breeding territories at ot near the top of hills in West
Virginia. Researchers in Indiana also have observed a similar trend in territory distribution (K.
fslam, personal communication). Researchers with the Cerulean Warbler Atlas Project (CEWAP)
in West Virginia also found Cerujeans to be more prevalent on dry slopes and ridges; approximately
65% of their sightings were in these areas (Rosenberg et. al 2000). Ridgetops may have structural
features that aftract Cerulean Warbless. Our data indicate that plots with ridgetops may have higher
densities of snags (#=-2.57, df=21, P=0.01) than plots without ridges. Thus canopy gaps, which
may be important for Ceruleans, likely are more prevalent on plots with ridges. However, neither
canopy cover >6-12 m or >24 m differed between plots with ridges and those without ridges. More
research is needed to determine the factors on ridges that attract Ceruiean Warblers.

The preference for ridges could result in significant impacts on Cerulean Warbler
populations in the MTMVF region. Because ridges are removed with this type of mining, Cerulean
Warbler preferred habitat is lost. This could be one factor contributing to lower territory densities
in forests fragmented by MTMVF mining. The majority of Cerulean Warbler territories in
fragmented forest plots were on those that had ridges remaining. Of fragments without ridges, only
2 out of 7 had Cerulean Warbler territories (mean=0.17/10 ha), compared to 6 out of 8 with ridges
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that had Cerulean Warblef territories (mean=0.95/10 ha). On inact plots, those with ridges had &
mean tervitory density of 6.0/10 ha compared to 0.80/10 ha on those without ridges. Analysis of
point counts from our sarlier study of MTMVF mining also indicates that Cerulean Warblers were
found greater than expected at points on ridges (Weakland and Wood, unpub, data). Thus,
continued removal of ridges in southern West Virginia by MIMVF mining could have serious
negative effects on Cerulean Warbler populations.

The preference for placing territories on ridges also has implications for using BBS data for
monitoring populations. Most BBS routes in this part of West V!rgiriis are run primarily along
valleys, where territory density is likely lowest; therefore density or abundance estimates based or
BBS data are likely underestimates. However, we have found that Cerulean Warbler abundance at
off-road point counts in West Virginia generally follows a similar pattern to BBS trends, although
abundance estimates cannot be compared directly (Wenkl;nd et al. i review).

V One limitation of our study was lack of information on breeding success. Althotgh we
anticipated difficulty in finding nests, we had expected the reproductive index of Viekery et. al
(1992) to be more effective. Although we were not able to follow ail of the mates that we mapped
on the plots, our data do provide some insight into reproductive performance. The proportion of
mated males is likely to be an underestimate rather than an overestimate, since males we classifiad
2s unmated cotld have had a female that we did not detect. However, based on evidence of nesting
and sightings of fledglings, it appears that Cerulean Warblers are breeding in both intact and
fragmented forests in southern West Virginia and that the proportion of mated males {60%) is
similar.

Researchers from Ontario who mistnetted males on our plots captured S males in fragmented
forests and 14 in intact forest: In fragmented forests, 40% were second-year (8Y; i.e. l-year-old)
males, and in intact forests, 21% were 8Y birds (K. Girvan, unipub. data).  Although the data are
limited, they suggest that Cerulean Warblers are breeding succassfilly in this area, but 8Y birds
may be displaced into fragmented forests, which may be less suitable hsbitat.

SUMMARY

In conclusion, both landscape and microhabitat factors are influencing Cerutean Warbler
density in southem West Virginia. Cerulean Warblets appear to prefer ridgstops within large
blocks of mature forest with a high percent canopy cover from >6-12m and >24m, and a high
density of snags. They do not appear to be avoiding internal (soft) edges such as roads and tralls,
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but do appear to be avoidihg the external (hard) edges created by mining, Generally, MIMVE
tining reduces the amount of forested habitat available for use by Cerulean Warblers and is
lowering the suitability of the remaining forest habitat as evidenced by lower territory density in
fragmented forest and near mine edges. Because of the large size of most MTMVF areas, it is
possible that they may have negative effects on populations of the Certilean Warbler that require
large blocks of unfragmented forest for breeding. Loss of ridgetop habitat appears to be patticularly
important in reducing territory density. The 3 MTMVF complexes on our study areas totaled 7,244
ha with approximately 76% in grassland habitat, 14% shrub/pole, and 10% fragmented forest
{Wood et al. 2001). 1f we assume that this area was approximately 80% intact forest before mining,
take ino account that some fragmented forest remained after mining, and use a mean territory
density of 4.6 territories/1 Oha in intact forest and 0.7 territories/10ha in fragmented forest, then
potentially 2,625 Cerulean Warbler males could have been dispiaced by these 3 mines. However, at
this point we do not know if nesting success differs between intact and fragmented forests or among
different slope positions. So, although territory density may be higher in intact forest and on
ridgetops, fledging success may not necessarily be higher thar other areas.
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Table 2. Microhabitat and landscape variables used to model the territory density of Cerulean

Warblers in southern West Virginia,
Variables | Code
Microbabitat Table 3. Oceurrence and density of Ceswlean Warbler territories in fragmented and intact forests, at different slope positions, and
Percent Canopy Cover: aspects in southwestern West Virginia,
>6-12m CC6-12m V
>12-18m CC12-18m Prop. of
Prop.of  No. Ne. abseryed in 95% Conlidence
>18-24m CCl8-24m onlha  CERW CDRW  ochaen __loterval forp! Terctorie
>24m CC24m Test Towiha  {p.)  Observed Expected (2.} Tower _ Upper »odf Pvalue  /10ha
. ' g Freatments
Deasity of trees >38 om dbh Trees3gem Fragmented B0 0ns W @ 0273 5180 0366 8498 | <00l 07
Density of snags >8 ¢m dbh Snags Intiigt 40 023 6 25 0127 0.634 0820 46
Distance to closest edge DstEdge : Stape Position
: All Plots
. B Low 22 0066 S 6 0.055 00020 012 133 2 <680 16
Landscape Mid Ma4 0702 M & 0.446 0315 0564 L1
Area of Ridge 4 022 M bl 0.503 038  0.631 39
Reclaimed mine Mine Fragmented Farest )
. . Low 92 0085 1 1 0.040 0000 0089 5642 <00 05
Meture mixed conifer/deciduons Matidix Mid W4 om0 B 7. 0480 0355 0605 03
Development Devel Ridge » 028 [ 0440 .C0316  0.564 14
Contrast-weighted edge density CWED Inteet Forest ) .
Core area of mature forest CoreArea Low 3 009 4 6 0.076 0009 0042 132 2 P<000 18
i Mid N 0657 % 58 0394 0212 0516 28
Area of fragment/continuous forest ForArea Ridge 33 020 M n 0500 0.375 0.625 2.4
Distance to mine DstMine
Aspert
Al Plots
East 1988 0405 ¥ 36 0.407 0278 9535 4845 3 P<D.OOI 19
West 1456 0297 8 % 0.055 005 0018 63
Ridge e 022 & 2 0.484 0352 0614 39
Bettom 322 0066 b 3 0.022 0016 0.060 06
2 Gy
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Table 4. Independent variables for the 5 beat combined, microhabitat, and landscape Poisson
regression models ‘uwd to predict Cerulean Warbler territory density in southern West Virginia,
with their AlCc values, 7 AICc values, Aikaike weights (w), and rank (out of 488 models). The

* Fragmenied Porest '+ and - signs before each variable indicate the direction of the relationship between the variable
East 136.8 8390 12 9 0.480 0.349 0.611 1228 3 <0.01 0.9 and territory density.
West 156 030 1 8 0.040 0011 0,091 0.l
Ridgs ¥ 8225 1 § 0.440 0310 0.570 14
Botiom 192 0055 0 1 2,000 0000 0.000 00 Nodehs ACe 3w  Rank
Intact Forest Combined
Bast 62 0443 25 28 0,379 0.252 0.506 89 3 PB001 4.0 . &
West 0 824 4 i 0.061 0002 0123 13 +CC6-12m, +CC24m, +Snags, +DstMine -38.46 000 058 |
Ridge 3 0256 M i6 0.500 0369 0.63% %4 ; - + ine, ~MatMi -34,64 3.8
Bottom 1 000 1 ¢ 0030 0015 0.075 's +HCC6-12m, +CC24m, +Snags, +DstMine, -MatMix 34, 82 009 2
i represents the theorétical propartion of cccurrence and 1s COMPArcd to COTTespORAING py, (o determine if the Nypothesis of +CC6-12m, +CC24m, +Snags, +DstMine, +CorsArea 3434 412 007 3
proportional use is accepted or rejected (Neu et al. 1974). +CC6-12m, +CC24m, +Snags, +DstMine, +FragArea -32.89 556 0.04 4
+CC6-12m, +CC24m, +Snags. +DstMine, +Devel, -MatMix 32,75 571 0.03 5
Microhabitat
+CC6-12m, +CC24m, +Snags <2631 1214 <001 36
+CC6-12m, +CC24m, +Snags, -DstEdge -25.34 13.12 <0.01 41
+CC6-12m, +CC24m, +Snags, +TreesdBem 22494 13.52 <001 46
+CC6-12m, +CC24m, +Snags, +Trees3Bem, -DstBdge -24.16 1430 <0.01 52
+CC6-12m, +CC24m, +Snags, -CC12-18, +Trees38cm -24.13 1433 <0.01 53
Landscape
-MatMix, +CoreArea -22.62 1584 <0.01 59
~MatMix, +CoreArea, +DstMine -21.75 1671 <001 60
~MatMix, +CoreArea, -Mine <2164 1681 <001 62
~MatMix, +CoreArea, -Mine, +Devel -19.96 18.49 <0.01 80
-MatMix, +FragArea -19.75 1871 <001 82
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Table 5. The 5 best habitat logistic regression models used to predict Cerulean Warbler

presencs in southern West Virginia, with their AICc values, ? AICc values, and Aikaike
weights (). The '+ and - signs before each variable indicate the direction of the relationship
between the variable and territory density.

Table 6. Qceurrence of Cerylean Warblers (CERW) adjacent o different closest internal edge types in southwestern West Virginia.

Models Alce 7 w Availability Prop.of  95% Confidenge
All plots Nuiber Praportion CERW CERW  Obssrved m
Test/Edge types quedrals () Expected  Obsorved ) Tower . U e #2 4 Povalue
+CC18-24m 467.18  0.00 0.15 Al Plots
+Snags 46775 057 011 Natural gap 1 0.084 7 10 0420 0029 022 < 3682 4 <0
' Stresm 138 0352 23 5 0060 0007 0127 <
+CC18-24m, +Snags 46781 063 011 Partially open road 125 0319 2% 0 042 0341 0ém >
-DetBdge ) . Open road » 0202 17 7 0325 0193 BAST =
46835 117 0.08 > Types 17 0.043 4 1 0012 0019 0043 =
+CC24m 468.48 130 0.08
) Fragmaented forest
: Natutal gap B 0,052 1 1 0048 0072 0167 = . 1895 4 <0.00¢
Only plots with Cerulean Warblers Stream o 03% ' 1 0048 0072 0167 <
R Pattially open roed " 0313 7 16 0.762 0.523 1000 >
+Cq1 8-24m . 41399000 013 Open road o 0.195 4 3 0443 0053 0339 =
-DstBdge | 414.00  0.01 0.13 . 2 Types 7] 0.043 1 0 0o00 0000 0000 <
+Snags 41409 (.10 0.12
Intact forest
+CC12-18m 41419 019 012 Natural gap 2 0142 § 9 D145 0030 0260~ 2150 4 <0001
EL 84 0.85 08 Stream 40 0284 18 4 0.065 0016 03 <
Trees38om e 0 Panially open road a6 0326 20 2 0.387 0228 0546 =
Open road £ oy 2 u b3gr o odxf b >
>) Types 5 0.33 2 t 0016 0025 - 0057 =
Ty represents the theoretical proportion of occurrence and is compared to corresponding pio to determine if the hypothesis of
proportional use is accepfed or rejected (New etal. 1974),
b Symbols indicate use equals availability (=), use less than availability so avoids (<), and use greater than availability so prefers (>).
1
' f
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1
Tabhls 8, Means and standard errors {8E) of microhabitat variables surrounding nests of Ceralean
Warblers {n=3) in southern West Virginia.

. Variables Mean SE Range
Table 7. Mean distance (m) of Corulean Warbler tarritory centers (n=83) and non-use subplot centers (1392) from the closest Aspect Code 0.0 0.5 0.5-1.8
internal edge in fragmented forests, intact forests, and combined forests in southern West Virginia, Slope (%) 473 1.9 45.51
Distance to closest edge (m) 20.0 10.4 5-40
Fragmented Forest . Intact Forest Combined Nest Height (m) 15.8 13 9.20
Non-use Tenitory . Non-use . Territory Non-use Territory Stem Density (no.ha)

Edge Types n Mean n Mean n Memn n  Memn n Men n Mean <2.5¢cm 6916.7 2387.4 2625-10875
Natural Gap 13273 1 300 20 185 9 143 3320 100 179 >2.5-8 e 5419 150.2 250-750
Stream 98 320 1 150 40 285 4 275 138 310 5 250 >8-23 em 408.3 93.9 250-375
Partiolly-opencanopyroad 79 20.1 16 125 46 226 24 200 125 210 40 170, >23-38 em 1417 65.1 25-250
Open-canapy road 9 7 3 683 30 42 U 544 O 68 2 559 >38em 167 1044 0-325
More than one type 12 192 0 - 5 680 1 200 17 476 1 200 Snags >§ cm w7 A7 200-325

Any odgs 31 W1 A 24 W1 WS € BO 390 M4 8 303 Canopy Cover (4)
>0.5-3 m 133 73 0-25
>3-6m 250 11.5 5-45
>6-12m 317 164 0-35
>12-18m 36.7 18.6 0-60
>18-24 m 45.0 132 25-76
>24 m 300 6.1 5-60
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Figure 1, Location of the Hobet, Daltex, snd Cannelton mountaintop mine complexes in southern West Virginia.

Figure 2. -Aeriat photo showing the location of study plots onand near the Cannelton mine complex. Plot boundaries are in red.
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Figure 3. Aerial photo showing the location of study plots on and nea the Daltex mine complex. Plot boundaries are in red.

Figure 4. Aerial photo showing the location of study plots on and near the Hobet mine complex. Plot boundaries are in red.
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Figure 6. Fragmented forest plots and Cerulean Warbler territories in 2001 and 2002 at the-Cannelton Mine.

Figure 5. Fragmented forest plots and Cerulean Warbler territories in 2001 and 2002 at the Cannielton Mine.
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Figure 7, Fragmented forest plots and Cerulean Warbler tercitories-in 2001 arid 2002 at the Daltex Mine. Figure 8. Fragrented forest plots and Cerulesn Warbles territories in 2001 and 2002 ¢ the Daltex Mine.
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Figure 9. Fragmented forest plots and Cerulean Werbler tetritores in 2001 and 2002 st the Hobet Mire. Figure 10. Fragmented forest plots and Cerulean Warbler territories in 2001 and 2002 at the Hobet Mine.
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